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1975 

'6 ‘® 3 tH NS 

1- nfaJic?? n'sr-Sftri 19‘00 « *tf%'^t« I’^’OO 

Q IfTf-j 9*50 « 9 00 fefFl I 

f^: fn: c^rtc^t ntifni ^ir =ii i «fr«>itr»i i 

2. «ff^ sitE»r? *ffGB^i sjtEnfl «r'^*i^tc«r '6 

»ft<(ts*} ntirfcsri ; »iti:3T9 15 jiw c*ft»i 

^t^la c*ftg '^Ifnc^a *f3iatai ^ft^JtE^ i 

♦fEa 'Stpsa^ta ^I'sa sfa; ^ftafrai ♦fEa® 5IE»fF 

•ft'eai cac^ nka i 

3. c'ftJT sfifE^sa Sfifi 3iE-r afE^a (J975) aE*tj ^fmw 5fHt»iEa m\ ai 
^Taatfa ^aa^l airaa (1975-76) •ifaacaa c’fta ^^taia' *tE«f ai 
»lfiif«a »r*f« ni? MtfF® al ^ac^ *;taia^ ai i 

4. fi>f^*fir, fawt*iEaa a^Pr ar^^afea, aipta fa«tsc •ffaaa', fa 23, 

a(?ft at^fTp ^fa^r® 1-6 c^ra-55-C660 c^ifa'saj; 

'«r5?a^tEaa «fEa{^a lo-SO^i caca^ 5 ^ta (af^iata 2^1 a^« ) ataj 
l^aftRta ^'ftaatatafa ac^r a^ai ata i 

5. ‘®t5T « fasTt^’ aa^if? ^rarfcaa 5f3 fa®3t^faaaaf faaaa^ 

▼ai at«^a sF^rala^a®! air^ ^a i a'5*aj faaa aaa '« 

®tata afai aal <sTcatwa m\ cat^t?f§ 1000 aEara aiar ^ataai atai at^^la i 

6. «raaitfaa at’^fafa a^NE:5fa a^ta arffa faca nfaatta a'st’fca caai 'StEatara; 

«raE^a fsai «if%^ fn ntitE^ ^ta i 

7. ai^tR cai^a nta faa a^a atfala; nfa^tata 'offtca MaflS 

aK»!l ?aEa f^Ea naffSe ^ra i «taE’« ’i^an aja^ta 

wnus ^a I 

8. tfracanr c«^<rE=fa *i< ata '« lI’Ftai at sta^Ea 'itni mi ail caE<r «ra^ 

ntitraai ^ta*i ^lacatJ^f^ «raa[ ntaiaa'®: ^ititEai ^a an «aEapi 

caVfai^T a^ ^ca aa^-tfaE’^a nfaa^, at nfiiaa^Ea a^taa? a^a aifaafta 
ataEa I «faaf "aiaEatat^ aata aftaa artatr® a'^tw a'3^ aiafa i 

9. wta'« fawtEa aatEalRta ntitE^ ma i 

10, fi^-ncw ai aaa ^Esa varaa i 
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»rtw*(U«ti ’if® wt® mw f^t=T •iftiwi 

*t¥ tic® ’Th^t ®titi ®?r «rcit«f^t ®l ^ttti ®fe® 

r^wfsrefti wsfPi’Ftt fe*fctt% f^«it® itn!i 

«ti tlitct I •it mticna «fw >fc®jar5«t^ ’lf®-t^l 

®tR»i nit tiftcfj ®r^R lt®i «cit«Ri c«"r« 

5|i5ti f^f®a mT^k\^ «r®»it<rtiic® ^ tcv ntstl »fr®Tar^tM 

^f8-wi ®tflw ?t® «<5c®tt «rts^tlc®fti ®l ’®tflc»i 

WtH f^wf® •ffillT, Pf-23, «tW1 H, 

»Ffij®t® 1*61 If® 

[ f^i ftwr® •rfitircf c^ cwu tt® 11 
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»j«|p® *if%ti ’T*f ?it«?rwt«fi{i c^im 

«fC« 

%Tt^t« vft^ ^n^tHi5 I 

•rrai c^Fiar^ 

I wt^t? nc’V « 

I? ^C*l *!rJT =11, '®f5 

fc^it—¥^1*^1 <if^« 55 c^c«F ’ic^ 

fi^rT^Cflfl Tifsr 200 

*i«, ?5if«i 'Bi^c'i ««rfc=i 

wm\ •rfi’iJiisi ^j«*it^i, ^8^ ^i*i'^i 

nf^5 

^■\mwf^w =111 f^*fc^ <Ft5i 

^t*it«'5^c'® =11 ’I'^^l 

%\ •r5twtwi ¥«i .«rnit¥*fi 

¥f5"t=1 ’Itfl ¥C8 


csftacr-^ cn, f^«iR ^?'ntr»ri3¥ 

^Jt‘'5 C^C¥ r<?11^CiJ |Sfijfef5g *1^5 

«tc=1¥ ¥5{ I C^ap}? ¥fHf=1 

<¥lf5^ <<¥ >f^«rjtl 

=5^*(t5r JTHCJ* :j5JHt=f« 

*«;« *ta*it‘l, nfw ¥f5*t=i fn¥tc¥ 

*fli:>it¥5T f Pi¥tc«a ¥nit^r^ 

C^r¥ 1« ^1 C¥t=i C¥iai^ fifjt^ji 
fav«. 'B{5T|®3f5T¥ ?r^ ntw =111 
'Sca ¥a»lNf^ C<«C¥ "^tcsi ¥5»i1 

*(fa^!5r=f c^ f%g ^c’f, »ir¥¥ 

c!i^ I fti ¥a»ii «it5tcwf atva 

fsjile f«i1 «fnit«f^t ¥wi 

fevnfwtst faijtcas "^1=1 'titt'sr i ^t? »f« 
*rt%5 5nr « 5iT2iw^ni -Jlsr I tif^, 





50 


( 28'5H 2f 




fVf 

WtCf I fsic*! ^t*itc?s 
c^Kr 'st'Sta 21363*40 

(GSr News, 197J) I 

f%«, c^'i'^ci, *rt?iPia. ¥t»i«f 
«it8f ^na 

I 1978-79-c« va^ita ca 5tf^?l 

>fal fnrf 135 fesr, «ta sitvj fa5i«. 
STtc^a mw aatw *it® 43 

5tf<?ta «rta i 

^Ntft 25 a^ra «ii^ c^it^ *ffa«it*i 

^tatcaa 'Bita'« ca^l ^aiji 
'Stf« aia i 

ffl ai^^tcaa 

«i?ntc'8a ar»i sjt i 

’Tta 'anal ^tatcna 
cfcn 'ann« nt^f^a 'itfn^ta '^tc^ i 
^a»ita n’^caa ia#li a^ ‘•I fi«- 

«fna Sfcw ca:n f?t'® ^la i '®ti^t?1 
citna aiftatc^a 'sita <<^16 ^In 

nn'^fa ^ ^cac^ i >ann «itaai n:arc'» ntfa 
r^c^n Btfn's canlfi?cna aia^tcaa €fnta 
3Fra «jtaai \a^ta nfa^a cal fa i ^«na afani 
Iflicaa ffc^l acarfaia-r ^atas ^ca i 'ai^« 
aFanta ^iba^TfssF aja^ta at^ia i nai aam 
cnc^ ^an ®iWa^ ^at« ^^15 

«riatsfn1a nfaaFuni, ai ^fanjc^ 
cnc¥ ^itntcaa an^i ’fac^ ntta i ^nift^a 
acata^ca artcl^ ^ani cw'san 
^«s*ttfa ^tafiin, aiantaj 

§a,*ttaa nn»f« naax^ta'tin c^fe flrw 
nt*fta fa i ^na a^tf'^fauta ca a^<arnfs 
^ita^ aac5 aam cnc¥ 
'lan ®(fnt^ ^«^nt*ftaa n^tasii ^f^ia 


c?'6ai nta ai i ‘jq n"^r# ncannt'e Finn i 
'«! n^tanta am am cam ^tntma aFanta 
'®t«ta naF apai ^fi^ I aani 'ntatma 
acan—a»ta'« n^n •ftata 

n^tant's «itn i saanta ajfna- 

c«?^3i ara^tiaa am •aan aia fa^'*' 
aanta aja^ta ^fa« atai^ am I 
fa^ f<5i<. ^'kntaa'e c^i <<^15 'n^naan^a 
at«r, ata ^I'sfca artatiaa caFi's^tatia 

«riitaffJa nfaasai ajta^ am i 
25 aam 'ntatma nan^nn ’#l'5^a am i 
atntfns aaia 500 Ifefal fa’i^i*. 

'§«sntaa ^ai-® ntam ^ml’eta'® ananl 
a® •aalg mi farnm faf^® 

ai® itaia I 2000 i^tmf 'nv®: nl atm 
^tni m c?Ftn ^af®^n mtia im» fitiatam— 
•al ami nf^fi® iftf® <Sisia ^f^a®i 
cnm'iaf «fn. c^ftata camta ifvmm 
fa^T^ fe^itama aqtaai cell afa ni msr, 
aanta '^nata ®i am ^faf«t»«.aai ®tl 
aanta ^ial artatma ^laaMi fa'^a 
aai® am fa?j^ %^itama mar i ^ta 

'aafS ®anTai fan naa1«i5fvi ata*i 
«it*itma l^iafnatn ® ciifaatma ®t'<sta 
<a n"ii# n^a fe^ntlaa na»ta aiafan i 
®ta^a nani^if^ vfnima nfaaiai fan— 
1985 tfetaf 'ntntma it®tfa¥ 

Ifeiafaatn cic¥ faajt^a ^®a1a at«f 
Fnia» ®taia 'nta« am fa'ila nlti 
nti® «rin i^tma faajtla ciiv nt«ai 

U-238 mm ait®fa® gclt^atn nfnt^ 
fam wik fa®ta faiii^a (FBR) Uft ^aai 
atm I ‘«l na faajtita citftatma ««taan 
caii cn U-233 ai^a s^tntJ^f fe^itfa® 
aia, viti® i^tia a^a fawtta 



1975 ] si 


«r«« ^91 I ^ta*! 
^tatt?a c<ftfaatr*ia ^tsta 
«ttci I nfawta 

n*\? mt I 4caW® 

^iw %®ta fiiaitl^? ar^»iffs[¥ 

'jPra^a cvfsr ctic-t^ ¥t«" 

¥Mf5r I a^il 1985 

#i:^« ’Tcaj c?*1^f*i 

faajt^a ^<.*ft*rcJ?‘fl ¥tcar «itntc« 

nraca i ^t?rai«j ca «it*Jtcirfl 

*f^tcaa ¥tar 'witgs ¥at« nt«cai 
■vstfl fta'51 I c^tfafltH 55r«?t=i^ ^ci« 
<^¥1 >f^^( 5C9i:¥ I ¥C*J 25 awa 

^t*(tc<ra naiitl -rfisa cviis ^fecaf^atwa 
^<1a^ f^^a ¥ac^ ¥fa i naatt nfv 
¥fa*icJfa C5itaajtwa a««ai '«jratc?a 

'5t'8tca aja?[t3tat»rf ca, ^Icafnata 
'®tcac¥ 6000 caat«atfe fa^r'^rfit^ 
cac« *rtca i *faatt c'tc^ 

^taai <rc^j¥f8 400 cant«atc^a atia is'B 
faiTt^a 'srtit ¥ac« affa I 

aa^ar cacia R^rc^ia Bfffai facaaai ¥ac»i 

n^an »itat^ f 'st^ aa^itafa 

cac¥ ia«a srcatarza 

¥a«ii nfaaaa *aft^l «iafaaN i cata'ca* 
np5a ac¥ ■affS ¥i«»tr«r^¥ 


nfaaaa^fa'® ajcaa »!t3aa ^ca 

^1 '«atatraa ¥tcf sc^taji 15<^ 

fa 5 J<,^aa¥ta 1 faart^a faca ca ¥aai 
nfaa^caa aa^i cac¥ caat^ ♦f1«ai aica 
ai, i>i cafari ata i aa^ faart^caa 
a^ \ b ^ •±(^%fa'j0ta ??¥»i cac¥ 

nf^a at^^irc¥ af*^® faafa c¥ta 
¥ta«i cat I nai nf%a aa^a 

^■aaaf»%< at^r i 25 a^ca -at 

aaa a^tcai at^ca at ¥aca ai i ¥£»^ 
¥a8itf»f%¥ sfj{^ catc¥ ’ifacan ^fa's- 
¥ac*ta ^¥«a ali^jt 'aifa^'sfca <r¥t 
¥£a ^ka I -a^ia faca^al ¥ac^ «a atcafi 
50; 50 ¥^9^1 ^ *faail 

“Jt^a ^a^i^¥ stft^ '^^tat’aa i c^t«pc4 
<a¥f5 faaJt^caa ata^a ««f« C¥£ara 's^alai 
c¥a ? 

^taai aiHl ¥acai, ♦if^a at«.»na vat 
atCr aaactfit^ tw ai i ^taai ^ta'* 
«rT?ta ¥acai—*if%a at^^ita vat 'a¥f& 
fa5i««^aa¥tat faajttcaa ^iw •aaa 
ncaa51 C¥ar« W1 ate? ^faajc? 

aata catfaata faajtl^caa *ifa¥ii'‘i 
w ¥ae? vat caariS atttai ¥ac?> 
*ftca I 





fif«»>T ^1 ^!!rK«©ti:^ ^«rnr*i ¥9c« *ft9w ii5c«»i 

^r«n9 f^fi^ =^caci^j? ^ta -sfr^afttaa aiait« TO t.a 

«rtsita ^rfsKsi cvfc^ #i?i ^>^14 I 

f^g f<nTO I staftff, t«ta, *itf«rijcaf »ch c*r^jrta1 5, 1974 i «iff »! 

atf5ic*r -« njtfflc^r a?*?*! *fc«,'qwf 'Oftfg, 10 ^i TOt? c>icaf^l?t 

aiaatcat, ^fl c’lcafg^itsf srt^atc*!*? c^» c^apat^ 4 ^tfac’t 

<<9^ c»l^ ^vii «rci?v fVg«^ «jajNf TOJar=»t«r ^frTO •tfa'ijN 

?cafg»ff afa ^appg^ ^a^itatana c*f'*i ^catis? i «faca •ai^ fa’^t*T agar's 

aaata catn ca’fc^ nl^ ji*! i *fifa fa t 'S'fa w «itata c-ta ga 

''Ttatcaa c«fC-f ajf^c^ jfBafba 'sHnaf 17. 1974 ^tfaca ^ta at'ftc^ i 

caatcai ai c^c^t, caa*t?! cafaa aca ^tata itcaaai 

^31 ija, ^ta'i <i!arca a^aic'ja ^ta-f 1974-75 ntc»i |l5c« af*»TO1a 
£'<fc^ c'fa'®ta af^at^ '*sjta^^a i ^ta ^tata Sa'Stfaa^ ’ftaaii Scar’s 

>iicJT aasj^ta a^<£ atsj^iScf f^aic*T ^c's *ttta faca ’“itc^tsai 
¥ta cai—faaw aj%c»ra i i. lo. 73 ^lfac^ fel^c® '»itaTO 

I ^ajtn^ a^a sTlaa-a^’Mt’f iflca fffica%«^a; 

'Stcaf a^caf ^tca^ C®i£afi(, ata acar “I have read your recent paper in 
aaWf fag 'aetata fel^tca ^sic^rcfi ^t*ltl¥ Acta Crystallogcaphica with great 
9^^’fCatW, fafa a ^cacg I •ftata’■IC^fa'interest. It seems to open out a new 
^•faifl fcafg ^1 fac? ^tfa fir line of attack on the structure of 

a^al ^fs'® sia acai^ liquids. I shall be ready to help you 
9C*f *pfa I ^fa ^la^T ca^ *ia fi^Pl £^caflf, in all possible ways, if you decide to 
'®1 f^cafa ^rsF^, ?t"fa 9ZW ^ra I spend the period of leave and work 

j^qn Qy{. further development of your ideas 

=»aata spcet c«rm ca nfaa^sr cTOfs?, here.'* 

*11*1 ^a, ^^a a;fiF«f^ cHaatcaa >TWc«a »r*ia f®^ aatuftar 

«^awa flam’s?* ^^itasr ^ai cf=rc^, ^asb-^aa wj a^a- 

®) t^c# catan ^tc< ca, ^falc'fa f^a ^tca ^Wa TOail facials 

’I’ttialcaa »|ipf c^iata «sia\ aetata cflit^kal'^a *fcaa*ji »r**k4, 
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^C*!l ^] I siC5^ «[Tf»l 

¥S['Msf I "iftf*! '« '■^Hl 

(1974) ^\z^ f^c^i 

'®?f;r Trt^« ^tf^i c^,'«'« % 

'ttc^ i^tatMl f ^:>TuUvr« na 

?ca *fc^f^nt*r c^. a^sifq nfifiirf c® 
«<v aasa at»!' as^a c^■\^ ^s^rt^ra 

ncaa*rta Keif’S »Ttfai6 f>^) I 

^ti1 r^TCi cjfct I 

wi^Tta neat ^at« 

enraft®!!*! cn, «rt5(la »a J 

^TBfefa nrfantf^^ ■»i«’«tfl 

ca nfaa^i? ^*>1 ^fai '•asn 

SI?*, nif^sa n"nc# taicnci^i* 'ftatt 

nt^f ^nnf% ’fsc's ntaw i 

fanfanjf® 

nc^ «it*ita nuntn ^eact i fan'* 25 ai^iaa 
•ft-sm fa»t41cfa nffl^eaa 
cnc^ aatfVi fsc^ entail ntfa 

«ff%®fa « ^ten Jit n^t'^a 
fiRi fawt^cna acar nc^jarntn a?ra ^ta i 
f^i at?a r^enea Ufk «itcai ftena i 
'Sta «tf^ «itata «f ^1 « '®t»iat»ri 
fi*? f«fa Swattaa fawtat ai »t4*t-nf«f 
ffcna atn aa—'tfa »iit Ftfafai^ at^trsija 
«fe«t I 

ni^jaiaH atc^a 

faf«w fiastfaii 

‘wta '« fawtea’a nc^matn 

aa? ’T'tnjta ( 1974) ^aa«. ‘Science 

& Culture'-aa Bose Number-a (^att* 
1974) I vs^« wtata aea fa ita falrt^ 
ajatia (Z.Pbys 26, 178,1924) 

•»mmm * 

'« sjaT t«aa nt« fawtat afW« 


§naai« fa fa i ^ta a»cn fa»'N tf^ftena 
nmaf '^ta ata nt«ai ata ai ai cn^i- 

«tca Stsff^is fa I ^tac'sa fasifa-tf^fln 
«rtc«it!?ai aaca call atca ca, fawtcaa 
^aiata, ^65t«f« faf^a ntcaj 
ncaaii 'iictrcn fmw, fawta^nc^® 

«raata1 'na' eif«^« ^C'ja 
faatiiisfiiX 'Bfas al^af fe^taiai '« nasr« 
^a «aat a^ren «ta«act fcacat i 

150 afcaa 'sta’«act ‘fan *(f%aa 
fs^tatai fawHgfiC'^ ne^Jaratn 

a^t -fcacfa I 

facna fa^f^^nc® nc'iiarati A9. ^nfa- 
fe®* nacfia nc«t njtr® «i^a '-fcacfa, 
^ta naf®® ca'tfnf <fita taKfa^ta 
«f«ta fa^tcaa i ^ta neaaita 

'trsflfif ^*11 <a| ca, fa^ttaa tfsatena 
^1 ra:»fcarcf «fati facni ca, nf^- 
■sf-JtCfa acaj a^it « ^in<. faff® 

I fijta 'if t naca -nt ca a»t fn { L. Dc 
Brogli) calfc*«a cn, 4if®fatcfa ataf'® 
^awat^a ^fftn nta i 1924 

ntent «tati fta cm ca, ca cam aara 
acait %^a kA «taH ntcai i aat®a*| 
nat^faata i'll « «a«f ca fa*t^« a 
na"naa «iatagf^ ®cia nfasa cat, n^i- 
^a ^ta 1^f aa i a^a n®tat ^a® nA i 
sifcaa cftat'^ra « '^fta»frttcaa ca'tta ^ita 
a'SJ ftn '!itatiaa nat<fa«l 
arlS aacas fca, aat®5?f ail « 'lacfa 
a tail nt^ttc^ ata i ajfpjst ca 
aa’sta aatata ftaffn, ca aai a»T«i 
?Ta fawta^t aftcaa i faFU tac^c^t 
c"«ca cad a ai ca, ®ta c«iaii <acaffa ca 
'* catena Um\fm acaaii cacf i 
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mm ^ 


«t»T srtCT? *^jr cnc« c’fc*? 

sjtw«nc»ii 5r^«i 

4^^^? «rataf3T c^^ I *?^afv «ftf 

»Jtsni mtm c^, 's^Jitor f^ci^ 
c^tn :rrc^« vrA^r I ff« 

7,’^ f^IlSf*! C7, 

f^fsT Jrjf^acic^f ^cn^l 

?ltC7S 735 ’ITsr, (Pola¬ 

risation «r^rc*ij *it<rjc*i) #tc7 sj^i ^?ic^ 
^tlf7»l phase-cell-uia I 

^•iU'^ =?fl, awi71 ‘‘Hi Mils 

'ira •sjaiw =5«*i^ 'stca ^cwR« ^1 ‘*rm»i'«, 

naa'^ itcaaft?a atai <£falPr^ acat7»i 1 

^tata ac« ?a, cTtat^ta ^r^ajtacsra 
»l^a f^, at^a <a?tc^ am 

^i-a^caa »rwtaa *tt«ai ata, 
atai 1^^i» «rcara ^^a «itaai <aaa€ 
ai I ^tata ^ fa-at^r ca, a^faa 
ai ^taai '«t a^a <flt ati(a ata^affa 
vatat, «!}^ ac^a 
•larattai a^a ca mbi^ a^ artta. 

¥ati! ntaratat, *t<« *<11 

na «rma ns^a ca«ai aca ai 
«aa^ tal srma ^^:aa ^na fa<»a ^aia 
'Ita fa^a «tat^a (Z. Phys 27, 384, 
1924) att< a^api 1 

f^a «fa7i5 fa®tHaf?fc« mni^ 
acact \ wtn«F a^ ata a^ac^a 
ca, 4aaif^a aat< aaitaa diaa'* ^ fa i 
a«lf® (16 firaaa, 1974) afaami f«wfa 
atacsfa at^jarata a^ •al 

aracaia ^aa aa!5 cafaata aa 1 caatca 
^tfa ««!al8a aaH wa catata, att 
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caatata cb^ acafi i ^^a awNfa^ta 
afatafsfc^ aa a?t^at«ata fasta 
^aafca aai a«a aa 1 ^ca atatan^tca 
i£\% ^sfaifSa f4c*ra faafafa^^ia 

«iaH ^ai ata: 

•raal^ « fafaac*ta atajta^i c^t^i facia 
'fiffapai cacaf a:cac7, ci c^ta 

facna <sr«acwa «ia«taai ai vca^, »Ttait- 
aata naatt « ^laatia acaj faf 
amc«f. faa aai ata 1 ntataa 
a"n# cac=^ facia facia 7t<fta«i 
caca faca ca ia lafaFaa ^tca, 

It'S*! at^i I 7 «at^ a^a iaif®C'» it«ai 
71 ^tata«t«tca^ i«j 7«ai fefs'® 1 
'«it^a^ita« ^ ait caca fatac^a 1 
^i^a’^ifcaa «rata asrtnfB fii a^a 
«tacii, ail laat^iS feicaa if^'sa cica 
faa^ca 'sifiata astaata fafVacna «twfa 
call a^atca »a^i «<atl J^cac« ci, 
faaca ^tla®i5t^caa a'®ji 

•infsa iit<«l «wm a??« caca 
facaficia 1 cati ^a aat^a4?t|caa ac'sia 
3. 1924 ^tfacia lit (ata nt«l 'iia'i 
nt«al ata U) ntata nat ^utia 17 
^ta «tacs -sfatfi^ 1 ® ifaa^a acaa 1 
^t|a»?»llacf •rartia a^a ^Ita 
nai (a^matfl 27, 1925 ) cica cai 
nfaita-ilcal catari atai «rii cica 
ata cl, t^aitatai «f^ii cic7 caia^fa*! 
f^fa cncflficia, ^ta ici iatf7® 

JitaaiTr ff^cn artal i«a 1 aatita aca 
^a. w tea at i«7l ntm ai aataai 
caca caa ca, ^ta atatai aaa"^< 1 
faffacia a^a arail (Distribution) *ta- 
atia a^ataiia aca n't< faacna an 
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•TJUltl 't 

(Interaction) I 

cft^F, <4^1 mn «, ^ta 1*1 
«i5afat*i "aaffel >r?t¥ai •»t«ai 
atta, ai >rcf »t"^< nwf^- 

fta 1 c^itfe ^ai, <4^ «fa‘tisa ^•ta 
^ta'« ntaanta «rrat«f^ 

a^a ^^a *fiai 
'arta'« ^fB ^ra’sl'a §c5ta mtzw, ca 
fa®fa^cwa 'Bjafa^ ?«ai atf^ai 
^atata aa, f^far ca aa ’T'^a sraapta 
Scifa afcat^a ^ta aatata ^atis ac»i 
«rcit«Fa ^ca c^tat^tcat^a ^ a^ai 1 
ataijars'ta' fa^la ^faraia 

^•ra csifaata »ra fa^a^m <« 
«4ratfa «4a^ ^tata faaitaT afa 4 ^ «rf^^ta 
a^ata caf^tcaa cafa c^ca a^ 

fecwfiras «fa«faa aratatcaa arc® ’fcaaata 
acatfear araai ataa, ^ca ^a^a faait^caa 
hatfa^ ^^ata fawfcaa ^r«^tca arta'® 
afa^ aca ^aa^ a^at^l fatf^wtaa ’^ta 
^ caVacaa faaa^H -^a^ta aara aaa 

aca I 

araitia a^ »?ar^f%‘a*at «r«ja' 
hwt^a araattaa arva ^nca ai a»Ji ac^i 
^1 caca^ catari atcai ^ta hwtfaa 
«raca ^ta n^ta ntf^c^ia afasa 
«itcai §na«, atai a^a w 

af^i aMc# ^cafiwa, ttil aatt ^ta 
«rf«ai 1 '« atf^c^ja nfaaa cacacaa 1 
fai wcait fa^i ®cac?casr ai ca, ‘ntf^aj’ 
>« wtcaa arar «aa^ a% «rt^ 'atca 1 
artatcaa cai"! ^taaaHas; 

aara?la Scholastic acaMa •aaa't ta®ata 1 


'<aca® aaa «rf^^ta 

caca ‘a’tf^c^ji’ ata ca^ ca^aai aa 1 <44 
a'ca faf«f a^lltcaa ^f^a 
^«mfa ®ca| ^cacaf facsra ntf^t^aia '9 
af^ata afasa fas'® attfe aa 1 faa 
a®Tata ®sti?l-nf«c'®a faa^ faait^l catari 
aca ti^ta ai t *:(a®acaa ^ 1 % ai a^atcaa 
a'sta 'i^aatfB, ataa^tfB faira fe*t«Tfaa 
aca aT 5 t^ aca «faH ata aaawtcal 1 
'•a ^sft^aa at«ai atca a^watcaa 
a^ata f®®a 1 fa<,-f -t^tapla aaHfaaita 
main wta^nf^C'sa aat ^icaa^tc^tf aca 
ac? aatat^ex® (A. Sommerfeld), a^a 
at^ca (M. von Laue), aa^ (M. Born) 
9 *Jt^fiia (W. Pauli Jr) ata I aTI 1 
’?^ 5 ^-i%a**^a acaait^ ataa fa, 
-acaa «{f®«ta « alfsc^ra atatcar 
a'ifa « a^®a fasr^l acaaata ’?'S atac^ 1 
ac®ra a??a «rf®«i '« ®ta faa "?w^- 
-ilwaaa I f^f^a faaca, (afa« 'acaa' 
^{BatiB aaa f^fa atac'Ba ai), ^ta *rtf«J®j 
faa a«1ai arsia a^c® ‘ff«v 
ai ac*i ®*ta'1-afa’® aaitl SfBas 1 

«?cacat fen9if% =Fcacaa ca, ’ati^a- 
’Bi^caa «rntat® 

'«^ta'e ‘4aBi a apa^i faa, at 
ca cata atcas^ cat^ f^wt^caa atai's 
^csf at«ai ^aa i ^c®a acaaata 
^ mK fafsa a>c^a («rca® aai 

'at^a- 

"fet^caa faa^l «iaa ac®i. ai 
"?^f'<^tcfa'e «4f?ra f^tcicii cata 
a^ajtia 9 ca ^njfaa ncaaata aaH a<( 9 
nta'^faa a^«taa «rt^a^tlcai 
m ac^, aaai aita atstia fawt^fit® 
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wTMsr I sr5?f 

•f PrWT fm I ^t*itfl ^if^n's 
C?«11 ^<1 

I 'SI c^zw 

^??W <2jr«®t3, *flR3C«J5 « NfsT 

Sf^f^lS C^tsf^l- 

csit«?r wi^a ^al953 

cnt^ti I > P'5i?^trH *rc^ff»j 

^ajtn’P •it^Cia c'f^tcap ca-t f*|f«fs?. 
jfta^ 5’<¥f5 ^9 «J?f 

f^1^’« f»c® ’itrasr fn—^tJiat# 
f?c^ ntfa fir I ^t*itc?a *ii5lhc^Ta »t*it^t5r 
5(1 ^«at:is «raas®fii «farHci»a atai 
^a I 1954 ’ffc»ia ntacs '^tfir 
w «rrfii «iaJH¥ a^c¥ 

^t*(tiaa »ifc^a !9iH^( ^fai 

<pca, afafifC5(^ csltc^^ 
®^a ?^a^«(>ftcaa f®fi( «r*(h 

#ra firc»i5(«, ^aiH^ «(f^caa 1$^ i 
'ita w «(t*itc?a '^^zw »T«rf®«5< ^Faata 
m9 ^WC?at^ generilized 4-monien- 
tuitn '« kinetic 4-momenturra-4a 

fac® ^a '«a^ a«a *a ca ^ta 
^wt«h®tra ®aiwa ampHtudc- 

<aa ^na fi(^a =¥aw-~t«iafn «f#ai ^ac® ^a i 
•aata «(a« «rajt*f^ ait^ca ^ fii5f}5«raai 
^c»sj( i faaaaaia 
■©ipa ^is'sa ^ta, «faaf«fii 

^f^fawtalarta? sr®atj?a faarntsta^ 
1^*1 •aa^ gnjT^ia a^atcaa 

®^a nwt<fiarta #tnta« afai 
«iat*l ^*ifa « acafi*r—•rt^ca «fa^- 
®fii arr^a^^rla « c? si^j^fija fa#^ ^tcaa 
a^tar®a «fr« c«ia5 afwa i cr gl^fii 


'^tatc*ra ^«.ntai f^ca aFtarc»ia ca, awjara 
®caw >r<»} fisf^ 1927 3atwl facafe»i5r i 
fafi f?c»ia ^•\, 

^naiff ^caafe a^ar aFat^ra, afa 

aat< asf ^tfa ^aaftc^i I 

«faa®: fisfi <£f-{t*ri ^fai^ra ^tatcaa 
generalized 4-momentutn-iaa ’Tt.’sita 
I «rt|a»btlcaa at® '-at ^ft^aif? ca-f 
«aa^ caa “®tlfaa fifaata ctc’T*! tat¥ 
acat^ i” vfjta yna^^^a nta si^^Faraa 
i^a®i cncafi(*!ta 

*afif:a fata atafa cafei aat® fitia i 
'*atla’^t|a «rta« vnafel avaj saac^ia ca, 
'Sftattaa pilot wave aff ija, 

(f®fa pilot wave-^a atair^l ca a®T 

fitta aac®a ) ®ca a'^atta cftat^ta 
®t'fa ca Superposition principle 
atac^, ®1 ®yta ’far® ara ^at a^aata 
®ar*ra afai^ fata stf® « aa fatal 
ara i ®aa 'Bjtsjai a^tla’^t^caa ^f*a 
a^aai ^n5(fiR far« ntfa fa, atai «itaai 
«»tatraa cacf faait® csrtcafefta 
a?lfaa racafiata i 1956 atc»i 

^'jcf atlcstc«Fa aaat«it® «rrata far® 
firca ca fiiitras c<^\ij*\ta (Z. Phys. 145, 
65, 1956), ®1 catf ^ta Cfta »ir*ff 
atftfi ai ca, ^t^a^^l^caa f ®^i a®J 

tsiat aqtata fafai® ffta ^tla’^flcaa 
€faa aaff 5®a f ca i feaai <tatai 

aita® «faM ar»il—cfa c«rttaf®fta 
cacf aataai ^Twtaiatcfa atatcai^ 
naatt a"ac# wta ^taaa far® *ltfi i 
??®an ^tatcaa afcafai cacf 

frt^a«&ftaa ac®a,(aai a^am cftit^ta- 
®^ ffcnca^ a®J) ^Taf 
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^ *tt«ii cn^ I 4<rtc*T 

^cm«r« ^tf«!— 

(^«r¥tf^3) ®«rtw ‘flc^fi^ 

nt«ii ’Ttr^ ^^tsi ^teNcf* ^T«n[tf 

fV?i[*r fi ^ta's I ^n?i '»r<iTt*rv 

I ’s»«fTtnv «Tt*itm <ir?« 

#W4f8 ^»!Jrt!T ¥r5%»i5r, ^ 

4^1^ I t^Prcf 

f^r« mn nfi^ '6 

'• «iiFt^i I 

^Mt»r f^nfiwsi c^, '^tPi ^fi!¥f»ti 
gl8r« ¥t»i r»f^ mutv w 

f=TC« ¥rtr»!tFi!i i *tf N- 

fawtc^ra ¥rdf»ir«a nfac«tf¥C^ ¥ftata 
fic-la «?tC¥*l 4^, 55IFtC¥ ¥[11^ 'til 

»rt^t^i cw fmU I 

¥|«rTt*t¥ Wi 

^tvdj ¥at <fnt8r¥ cata 
¥af¥i '¥ff¥¥ ¥t cMVf ^ta ¥[¥ 5 ''il»f"na 
ntwa nfiw *ft«ai atia i 

^ai (Strong electro¬ 
lytes) »ra^ ¥jajt*f¥ a^a fa»i 

^ta Wt^ « wfaear catcai 

¥itfa¥tcaa ^laa cacft 
(1917) I cwatcaa (P. P. Debye) ncaaita 
ia (1924) >Tat^ cacsf Prtaftwa ca. 

^ aa^ra aatata 

acati, aff¥ at¥a cvtar c’^aa cata 
affa ora an «rta 25 aasa fatnac»ai 
araaii atacaa al ^ata ataa cmM 
atta^l aa^ta «rwltai ffi aa c«4tt 
2 


aj< awci I aficaca Onsager, Kirkwood, 
Fowler <4^^ faaita? faaif^al 41 aai 
«r¥H acafaw ca, c®attaa aa- 

Jfacaa (Concentrated solution) c¥C® 

* 1^48 »rtca aatPr caatl 

ta, c®iltaa 4af«« Boltzmann a^caa 
nfaac^ saa a^a «f¥«i W ¥ata 
c®atcaa aa.«acaa t¥car «rtata 

¥ai ata l 4^ %f6 Journal 

of Indian Chemical jSociety-C'l CiOW 
aft I ^-^icara (caWcai* t ) faaa 
ca, caTO ¥tatfl ^tcaaai c®atca 'ic^a 
fa^ntstsl f^a, «Ja¥«fa ‘«l¥t-rta« 
atai af, ¥ta awT cafa aw ai at¥1 
at'f«I Hatfit ^aa ^lartaa aifcata 
¥fa mUH acaaat^i nwf^ni;< ffai. %\ 
"sta ara faetg a SC's i fi^ acaa f*ira 
ca*f a'o)*«ti:a batata ^f5 *r«l¥i 

aacaa i 4¥faa f¥j «[¥ aaafa *ff 
aftatcf aacaa—‘ai cAzb caft»i’ i ^taF« 
mU ai—f^fa faaica aatata wwf* 
‘5< f¥ai, ¥1 faifta aacaai atl calf, 
'tTa a^f® ntata na <raf «fftf^» 
aa i fff f«f% ffta® aaraa: 

satata ^rafsis a^aw Statistical 
mechanics-4a atatcai afati fai aia 
ua^ 4 a"ac4 ®la aatcaa #fa 4^laalca 
ca ftaf fcacaa, fta ^ora fawa i fffa 
®ta aai 4 arratcf f^if-r faraa 4ftatt«r 
ftf fac4i ¥iajtnf aata ataaicat^f, 
41 safprat a4 4 ataa^a aran «rati acat 1 
4tata ^ <rf ftif a^caa ¥w?«a 4fl8 a^a 
a^ atfii cw f^a nim Statistical 
Mechanics-4 ncaatta f4!%c4 I *141*1 fWf 
4t a^a a^5a fact arnc^i faf^ acaaiwca 
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^CflC^ «?S?^ litl 

Onsager-^^ ^’^ ( 

«rt*rtir «if« i 1973 «t*tt«i 

=»f9 C^, Onsager-<llir ?[« I c®^tWi : 3 ^»^ 

»rt<ft9T®tC4 «C^t>9fT, 

^’iwfs'X^ i ff ^ »r'g-^t»il1 «r^f«'» 
51^5? ^*&sr nUimi ca^ci 

« f^Fg^l I ^tf*f 

«r’j^ls c^tn n*t»H 

C^ fi'Jt Jri’Sl»|57 

<{^^i5c^ '«I^J« ^C7|%»53T a|?[^ 1<|^ 

c«rc^ =!fif f^fsi fif«t«f 

^19 

^^{5 nc^5^f itar f*rt^ i 

f%cifc*r «fm =»ifl c^, ^3f 

c^c?^ f^f^i c«Pt«i 

«ftKt»f nc’p =f^!, f^c-(?i 

tf*\ a, '•t 

iitt3f7ii <if^‘i I '«i’«m nr«^tcn« 

c^, *rft^«^l «iijjtn^ ^^9 '»r»rc^ 

flt ^J»I1 =f1, 

=rrw f^m f^wf^T ^i^Tcsfa mn ftt*rr-r 
\fim WH I 

’iR'frrnv ^?i:« ’Brtu^ 

'oc*r« ^cB(<t <fl<rtc57 fent^'5 ¥«i ’^jsr 
I 1953 9ftC»\ C«5tl»r«it5! « ^15 

«tift-r ^«5f, “On the Algebra of 
Physically Observable Functions” l 

Fuftctions-'im a^cf 


<rc^^^t»rtCT *rt«f! Functions«4|« f¥ W# 
^1 fsrw f^sfi ¥11 f 11 iittCT 

€ri¥ ^fBl <1-r^aT1 ¥tfl%¥ai I l¥¥ni¥ 

<« c¥i¥^ c«ri*fi ^* 1 ; c^tit^im- 

^1 ¥ srtC¥f >¥1 h-Jll IVfK 

ff» ^iriti msh I «it*iti 
¥?ltl ’¥lJt*f¥ (A. Dinghas), 

«riJt« ’ftf^f«¥ ¥ fttf^¥t*ICll 

nf%'» fl^kni ’¥1I¥I ) ^ ^llflW5i 

*1^ I ¥tl*» *<1 differentiation 
integration n«f¥i nti[U’^J «l¥t"1 
¥11 »r¥l Iff I nfll^t*! ¥11 fi6^ 

’^tltC¥ 1C*15I : “¥ltl «ltfl ¥^tl n¥t<- 
fl^C?l ¥¥1 *ll!»k^fn ’T^¥tci '«ic<5 «1¥^ I 
¥tl*l differentiation 

«rtlt¥r 511 l” f¥f^ ^tl¥ ¥l *(¥ 4¥'H 
¥ri^ Cl, «ltltCll iCllltl W Schwartz- 
<11 distribution theory-1 ai"»t# Cltl ^ 
¥k? ‘ii^ <1 fill «it*ik¥ nwi*ri ¥ir^ 
¥5fCltl ¥tl51, lk¥ ¥t*lk?l ^tmtll 
mfnt«¥ *H5C*l’« 11 I ¥»t¥ ¥kf IJW 

¥t¥tl '¥t*ltc*ri ¥t<#l «ir?<l ¥11 
W ^ifsiJ 1958 aitw ¥ft¥t«tl fVea 
¥[tfsf ¥lJt*f¥ 1^C¥ <1 »|"»lt^ ^1 
itSFCfl f?Cl ¥l?»l¥t51 ¥«^ 'Bl^tltl ¥fii I 
¥131 itfn^ntcar « distribution 
theory-C¥ ^nf«iai¥tf% CltlCf 

( ¥T»l¥ »f1%¥ ft^kSfl ^ir¥) 

¥R;citl ¥C151 fllfl¥^1 fill ^rrwtfsii 
¥1C¥ I ¥tl ¥t¥ Cltl W1 

¥ci3i’ Cl, «fijtn¥ f^sfikni ¥i»it!i^ 

I ¥t*ItCll Schwartz-Tetnple 

generalised function ¥l¥l >riK¥ J ¥l 
illjS W nfl¥-tU^l ^t¥ 

<^f¥^tf*r¥ lilJtlSJIl wet 'Ti¥tl 
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*fW5I*ri Temple-4^ 

V( 4^1^ ^93[f «rtf4 C?f4Wf? cn 
4fcsrv C^:a Algebra of 
Physically Observable Functions 

generalised functions-^?! 

4ft®f!8 f^'5F4 
nt'ati I 

>« -Bitirtfl Unified Kine¬ 

matic Diffraction Theory C^t4l I 
4^ st^5R 4Wt^ X-ray struc¬ 

ture analysis -4 4^^ K'rchoft-4fl 

intensity CW '«i« 1>1«, 

Phase-4fl >Tt5t^r *11 

) C^T, »T^ W 

C*f (Monograph) 4 f<5(C5 

C»I41 ^f, '51 s|?C4 ^nfilfb® 4^^ 

f^fsif nf%4tS 4^ “a 

standard work in the field for some 
time to come*\ *'an important source 
work”, '^ ® ^S1 ^ I ff ^ 

«t4ticsn =^sf 

«f4 tfCflr 1954 niW 

^t*ltfl 'Bl^’?tC=l4 

^«tn¥ ftwt4 ^wc«r 4 ^ 
cw’it* c»f^ 

4rt*ltt¥ ' B, B. Roy Memorial Lecturer 

I 4^ C4 «rwt»r #ca wnc'^ff f^fss 
♦fftiilf, ‘^*•1 nwH ^4 *rirtc<9 
»l^*1 *lMC# ^It^f ® I 

nnv ^:c4iB fin ^t*iU*f4 c>fn4 


4 ^tsf ¥ffc« cft^ ctf^ri 

4tf ^ 11 

4t »ic^^*ft5 TrfT4 4r'frt*i‘^ 

C^t 4 ?t 4 srt, 4 ^ 

c^rsTi •rifii c^c«f^»jr*i W *ftf^ 
ut^i acajif « 8 n nt^tw 

c-f*itn fin vffl 1 

n»iy •I'vr 

JfSigiU f<5tf 4C«», '5ti!f *r»Jr<ft?:4I 4Cf f4 
?4m4ir 

4ntc*[^ 4<«T^*it4n>ii^tc?r 
n *rrfl«rsi r5f4 ^i{c«sr. ^'i ^[tHtc^ 
« 4^2ttr*r® ^li I pw 
«(t«*n C^, •IftC’U SCSI'? if^i 

f<i’!?t4C?( ^»(ltn5?t4lC4 (1946--49) 4^ f^sjc? 
-4114 experimental »t«3C*ri ^nVi «lCS^tH 
tn 1949 >itC4 4ttn ^ctftc*i 

'SiC9 '«■«»! nirtc<fl 

'sr^TitJ ^1 

experimental »lUtC^r ?ft4r<» I 

1951 5Tfw« 4ii^icn ^tf4 njf5«rw 
(Goettingen) 4rtl<14^«r 

e'en' ?f 5 tics?vf C^i'*l (K. 

Bonhoeffer) rafsiSJC*! lc»ic|j- 

*itlcfe« nc^’^rii ’iMc# I 4| 

=:?c«fun ^it§wc4?i «rc5i^‘ 

nfliei 44 ^ 

4 »rc«p« «ct4t*r- 

«itc4t5H[i n I «fti <«f<c«it «{« 

^W4 C=ltn 4 4^StC4 f4 ^\zi 

Sij^ 4^^ flt4tW4fl 

4^ mn 4 ®t*iw 

# 'i\ Cf 4 —4ft4CM5 { 
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’j^tc<ir *ics! *rc^? i 

^9^^ ^i^frU f^iws& f%®t^c:«rir «fi^a 
(FTiit^i fii^^ fe^ff*r« 9?ii I 
u)^ tffncflf ¥c^i=fj? ^i?t9 
'IRt^WVI C^C¥ cwi^ns ¥H 

CSl^tCTS ^*rf¥¥ ¥fll^ I 

( ¥) '«Tt^t?r ^!ff«¥tc¥ nt«^ 

Eigen ¥ Wicke 
¥¥|B ¥ISSI ^\H 

«f¥tfi¥ ¥'8-=^tnbt<» '2f^£¥^ 
f¥¥ I 5?v^C^t¥tC?l »»£¥ ¥lsitfl 

¥C^¥^t« ^t»ltn'^tt«^tBS|1 ( ^^C^t¥tC4?t 
^¥S( ^¥«I 

¥t^ ¥’ac'®i I ^z*ij ¥Ci»cf^ 

nfilf6¥^ J f¥« r^fil fijc-i^istc^ 

^l|¥ ¥«t¥5« ¥<« l I 'St?! 

^rtc»r!! f%e! »!?rC6a ?:¥ «£(¥l*f 

¥l£¥5f C^, ^tl:»IM?! ¥tl^«^¥l ^Itiilt?! |£*¥ 
¥t?!‘J ¥ft^¥S! •ife aftd^C'3 C^f 
ntC^ 5!1 ¥?!^ =^S!i:fT¥Hl 
chh ¥itm ¥¥tc¥ ^ta ntaatt^itca 
aHi¥i «rta ¥¥ *tt?i ¥¥fwH 
¥t»lc«f C¥¥>!t*! c¥, ^ta ncaaftntta 
¥t«f ¥C*St cHtcaq <j«¥ta c*f£ac¥*i i 
ar¥tf aft*! ^r^trfa ia-i ¥a*!ta'<ia^ 
c^t® awl c¥, ^tatcaa cfc-f ¥¥*f ^itetc^a 
»it¥t^ caw =fl at¥ f 

(<r) ^ta i5a»i *fwK nca- 

aita sijta rsm f^x^ cat¥^ aittia 
ac¥a ca, atftca Fritz 

Habct-«ga Institutc-^a aw ¥t£*aa 
¥a^ catwai*? 'Ita »ra¥tat (Scientifiic 
Assistant) aca a[**i£# ncaaii ¥acaa \ 
t¥fa |«¥i «t¥t-i ¥.caa (.a, ^tfa ^la 


\ ^anha C 28aw a<, 2a 

ncaaitntca catwatcaa »ic¥ ¥¥catt’r‘«^ 
faaca «fcaaii ¥fa ^a^ ¥«» ^tatc¥ 

^ta aa¥^ (Scientific Collaborator) 

¥acaa < ¥atr»¥®fca «r?3ta state's 
¥tf*i faN^ a^» artai ¥aa« '®tfa ^ ca. X- 
ray structure analysis'-aa ^ataf®! ¥ {a¥- 
faai*« •ff^'sajtai ¥a ¥t^caa ^^taatw 
ncaaii ¥aata ^ca^tn *fta, ^c»!a¥; ¥¥¥ 
«!tata lwc|,t¥t^c^a ntaaai »r"ai# f^fa 
^afa'sfac^a ai «aaa «»tata ¥ttf c¥t¥ 
aT#r¥C¥fe¥ fa¥ ai f ^aa ’¥tfa ¥f¥¥t«l 
faar4¥t»ia £¥£¥ ^tata gi8 ntata ^atfaata 
¥¥1 ^ewa ¥fa I ¥[tatc¥ atf^ica 'Sta 
»it¥ caai ¥ac« awa f 1951 ¥twa 
'^c^taa aten ^tfa 'Sfa ncaaatntca 
cataata ¥fa i 19.2.53 'stfica f«fa fac¥ 
C¥C¥^ ¥(ajt¥¥ a=?c¥ ^ata stS a«taa 
¥C9 ac^ c®!c«m; 

‘‘Or. Hosemann and Or. Bagchi 
are in the midst of investigations of 
the greatest consequence and signi' 
ficanoe not merely for the analysis of 
crystal structures, It would be a great 
loss not only for the two persons 
mentioned, but wbat is more important 
for the Science if they must separate 

now. (C¥C¥ ¥¥t«^ 

¥<lfa^ underline ¥Cafc i ) 

tncaa ?ilB ¥!tfa fa^ta fana 
^tca ¥rtatcff orwa fawfcai ¥<atfliaa 
wtatata mzw ca, Swatwa fawf^t « 

f¥¥n nim ¥W¥ i 
¥ta «fC¥ «rr<fat?! «icitw¥ al, c¥H 
a*tr« ¥1 .¥<lcaj« catatl f»c« ai j 
¥^1 aca ¥f¥ c¥, ¥tfn 
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^tai 'Itcff f 

♦lt»H ¥rari ^—nm ^u^ i 

Of. Rebel, 
¥^*1 f5lJt^fii¥ >r^W^'Sft¥ Wttqafa¥C¥l 
«itn sfa ifca^ni 

^CT, ¥t« C^C¥ '»rt5T¥ »l*(a ¥f^¥?l ¥*T 
•ffsai I ¥tiM ^ta wrsr «icft8f*T 
«raja>!ta « ♦ifaar*j»rn*t’¥ expcri- 
ment-Jia th facial I ¥a 

^<art^ ^aata 

9^8! ¥[t¥ta »«W¥ «?aitn¥ ’tmar^N 
maaii *f^Rf ^?ataar ¥ca i fawfs? 
wnc^ ca na 

f5J¥ ac»i5i f^, ^1 f4®f^«i ¥tcH3f I 
¥^<T »ja f^t«ra fa5ta9[f^a ¥ti1 

9t5t^ ¥ca c=f'«ii—¥tfec¥l >r*<j<¥tca 
*icsr sn ¥rff i ^aitn^ 

«fa»i ft»i I >r?r ftf^ 

T«ft ftcif n«t¥l ¥W ^ft'e 

*rw ft*!l 4tt*ltfT ac»! -affi 

¥11 wr*iti:ir« cwc-f c*iVf%¥ ^fcaa-n ^ 
ca^ c¥ V( 5n—'it* «f<it=( ¥ta*i ^rftttvw 
« scholastic I 

»fcai*rta c¥a ciJc^r 
¥ft¥it ¥>1 •ftata -ift* 

ftcitfif^ ¥ta!T ^fttnracfwa fawr4^aii 
^tcfa »frai[ni ftai ¥tc¥ *8¥*it« ’Mtif- 
nf¥f ncaantfl f HaFw i ^'^ic^rra 
a^*itw fitatar irt« ¥l<¥i\ ¥•! ntatfl 
cwcs? ^tc¥, c»r^«*f »twaftc'®^ 
ui^qft «tt^ft¥ icat%a, fa«T4t«i 
^j¥i a^atc*T <r^rc¥ t5 

tiai ftw 

¥Msr C9 ftwfat 


»fa »j*i'3ts aiTT, 

¥^i a, ca[tca»i ¥ft{5« ^«?R*r 9Wt®t9 
cntai ¥ra5i ac»i^ aw wm • arss WW 
« »fJtW1-C¥ (G. Gamow) »r**lfft« 
ai ¥Cff, ^rcaa »rwa*rta ftftc® ttii 
¥t^¥fr ¥a catacta, 

¥aata ft ¥ta*i ¥ftr« n*^a i ¥fa» >rt- 
¥twl '’aft ¥a»rw¥ 

a[n ^«rr ai sraa ftw ft^i ¥wa f 
ftwta^wa ar«ai ?f w. 

ft®twa ^arfa mm A na ¥n- 
5iwj¥ fawt^tfa «rc5lta arc¥t I nitftft^- 
•raNfa^ta ^tal 

irtwa, \«fai *<1^ a¥caja a^t<®j 
?ic^ ntawa i ^n«f, tfai 

^^c¥ aw ¥caa, 

fell ¥wa ai, ^tai ft®twa awi 

ftwtiaa a¥^ ¥ti8« a^a ^ait« 

¥ac® ntcaa ai i 1898 atc¥ c¥¥ftwa 
^nftfe« aiaj cac¥^ 4^1 isaa^a m 
«<ia^ nt¥« ^ta 'aftaa fasfa^ 'itft* 

ircaa aat< laj f%¥*M ¥aci »T¥a ^ ft i 
^na ftc¥ c?ai aft ca, 9?efft^¥ if ca >r^- 
c’spwif «rcatwj ac^atita at¥w •I’i 
atataift^, ?ta cata, aftwaatf ’tfcaa 
15rti¥t?l acaaat lati niaiia ai i 
ftwtcaa ^ftatcaa aa fnftfti ^ti 
<ac¥ 'aa^ «itatwacawa atatsjwa, ataa, 
cata ¥ at^ta acaait cari aacfl 
«raft ¥ca ca, ^waftaa ( ftwai: ifla ) 
acaaati mw ftia wtaaft i 

ataai ai's^i f¥ial fttaa aatfara 

aa ai i ataata mta^ ^tatcai 

caca aticata aacsca af ^aft I 
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cfcia 

’Hfli c?«ii 4cit«rsi ffc^fts»:'?5 

f«fC!r cftsr« ¥tsf =ii’' i 

fecw« 5frl ^^9 ^95^ C«IC^ >8 

f9c»i9^ 1> f-r’j'1 *ftr45i, 

«rCJ( ^9 1 

91 9»»1 ^1 c^rc^^ 

c9, «rt9?it‘« sifsr «t9«(t9i 

'« *r^f® nifi 9f*r «tt9tc?i 

^<9% '« <rtE9fi 

■Itiar '€ ^^9 9^9tC’9 C9 

9119911 ^9 C9*a 91, 

91 '!(C9{9t-'5tf9'lt9 9t9tn^^ «t®t9E»l 

«H(t995 list 4H1 «t1«r«l f<’^- 

flWf'STtW '« 9rC99ltntC9?i «lf« 

^ ?ltlc«ll C9l9tl 9tl9 C^, «1S ®rE^ 

«rit9^ 9t9*t «lt*itC9?I ^«t9 « 5fiaf I 

9^? '«lt9'« «f*lt1 ^r4ClE9 C9, 
^9 9?ni1%9 fjmns *2rf« 

Ct?C9 91 C9E9^ '®t9l experimental 

9tC99*ft91t9 1F91 9t9, ^99111 9?^ 

'^979919 9tC^I f9®Jf9 

9t99t9 C911 9t9 C9, '99119 

9tC99 ^fl9 9ft99ni fof 1^C9C^I 
9^9 ^^19 experimental technique 

^151^ 9fnft9BW 'e 9C^J8r9t9 9r'»t’® 

«?t9 §5t99 ^9 f9, 

9fT« 9199 « ?9*19 1t.9t91 9«*flfs f9E9^ 

C9 experimental 9C9911 9Citl^9, '^Sl 

fiwf9'1 9tC9[ ’aff^S ^C9Cf I 91*19 

9<H'€ f9aitt99 llf89 -Il9l9 9fW *9C9¥ 
9^9 experimental technique »?{& 

9i ilEllltl 99 9C9 flC9C%, '996 


[ 2899 9^, if it<9j1 

9tf 9E9 f^cif 9fnff« 91 «rj9 a(r<fi 
«r«t99 99 f9 I ^9W, C9^ 

9l¥C9 ait99l C9 ^g9E99 experimental 
91:4911 ¥9C^ nlffl ( 9ff« t 5 9^9 f¥| 
•499'® ¥9t9 ajiflj® 99 ff ) ^t9 <21919 

*tr«9l 9tC9 «1919 Wtl *fC991tt¥ar 
*l^:4«f9 ¥9cq^ I Cirif f9f®9 11C9991- 

911:49 f99in¥ ¥«9 itJl 99Cafl 

?i19«f9 9C9 C9, «lt9tt99 C9E*1 fewtC¥9 

9:1911 91 9419 2l9t9 ¥t99 C4^9 ^Stn 

C^C3l| 99*1lf«4 af«l9 99, ¥[C<9 «1'll9 
99. Cirnililf ¥r?>l9« 99—^19 ^9 ¥t9l 
aimiEia 6(4(9 I ^-St9flf9 «1«l9 « eif®^f%' 
-I1«^l4;fip ai9\9 ^9^ « ai9199l9n9¥tt9 

§55rc¥9 £|f«^l9 nc'? C®tC99, 49lJi1cif9 
6f4ai:9lC9 '®1 ^-f59 9l^¥:94 9C9ll ^C9 
ait949lfsC9 n«1S5nf®¥ Wl:9 ^r'lf^ni 
9l9 I ’«?C9¥ cspC^ii? 9'^9lC99 experimental 
9C49ll9f<lC*l9 «l:9t9f9 ^•1U^C9^C9 9^9991- 
^IC4 ¥^*19|9 ai«5t94 Wl t 

C9'$’9 afl|9¥l8?:99 9t9¥C® C¥l9l 

9«4 99 i ^i4 «f:^ 61^ note's! «H9"f- 

9l?r 91S19 <49^ «lf8il:99 ¥[t|9¥t«9 
'««1»r*fis;9l^t nf94^9 ¥99t« 9'9®1 I <4^91:91 
«lt9lC99 99C6:9 ^^9®1 I '4¥^9 9Jl«9t*(1 
f9«l9^ '4¥¥lC9 9^9J ¥C9rt:99 : 

‘ailflEWa C9t’99 Cimi UtV »4f¥9!l£9 

nHI^J CWIlTlta I f¥?| 9'1«f9 

♦1W^JC'!% 9;f«*9 99C9^ ilV CIEl? 

9t9 100 «9, 9119 «rt9tcf9 c*m «1 

C9:H 9tf »1[C^ r C9:il 9^919 99911 
*l^:99t1 ¥9:9 9:9 99 ^19 ¥9 9t 

negative 11 «rt9t:99 fl¥l « 

f¥C¥ ^* 1 t 9 S ¥ 9 t 9 C 9 t 9 n 9 tC 9 
<4^ 919j| 5 ¥'®9tf9 •I'*! 1 
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^nw ^tsts ^^*«i c^c« c^>tWw 

¥j?f<8 ^1 cHC¥^ 

¥flt c^, sTCirsr c^tc*T« 

^rf^’st-rt^ ¥if^ n^c?c»r^ 
f^Wl «?C!r¥ w f5¥1 ¥fi, ^t3 

^^S S[f< ¥ ¥t^ 

mv ^U'9 «rci»¥ 

ntwi c’t*? 5?t c¥5?? r®f^ ^tfl 
nU ¥«:« ’[¥’» 1?^ fi( 

c¥3r ? 

300 n^i ^citcna ¥^i 

f^nr wt*ttc^?? »rc¥ 
c?<rc'5 ca, ^cait^a ^ir siint^T 
«S[ f^si^ ^a, 'S'^f n^ft^fastc^'-a 

Yukawa-a ca^CT faca »ai¥f6 
^fsr ^fa¥ta ¥ca facaca, ¥t*rtca 

'S'fta faarU («tac'?a if»iatci5¥) 

*2c 4 «rta a*ic¥ fac-ta ¥ 1 ^ 7 % 

aca ai I 

fa®r^ caaata cflt^sar a?»rra^i 
« catfa^tai cfcia faatcaa ^aPsata 
aKfasfca 'siptiir ^c*7%9ia 

ata ca-rat^ ^tt«ra faa^ a’lK 
aawj oil»raa^aicac¥ caa^jw- 
attaa acaa«tt «r¥tR^ ac*f at? «<ia^ 
ca ^-5ta«Fa w fa®tat >i!¥| 'sta 
acaaai acaca^, ttai cat^a atica sea 
cat^ atar wa c=fa? aff ^itatiaa 
fawtawnt^ a['8ita«fa¥ artaa ¥i|¥¥ta 
¥aata at^at ^tc¥. ^la -n^^fS 4’'Ka 
faaw fasta «fcat«ra 1 nacsta fa’ai¥a 
aitnta ca aata ¥rr5i^?ia3 ^aaafa® 
»jc«rwata a*?i fa¥^ caca^ a^fc-ar 
Yukawa-I a^ ca^ a|t-f1 ¥ai ati I 
aaay asi a^a ta c¥a f ¥ia 


l,c¥ nt«ai afs^ai n^i4 •aaf^a 

afaatafifca ^rtatca acaftcaa, 
atnc¥ cf ^ m aca ai, atca ai»" 

a-5rc« ca «{«¥« « aitt¥a 

¥itca ¥ffatc?a cacaa 
acatff^ aa^r ¥cacfa, 

¥ac'5 nfacaa 1 "?a:« 'atjjfcaa sfatiw 

«rf% cafatc«t*f ¥ta c¥ta ¥a cal J 
‘aw ca^¥ta, f^fsai •^il caar 

aca fa^a aj^r ¥ca at» call aetata 
aca aa WaiTra >i%^tfiT¥taa facna 
cfei 1 «rcat^a ca ¥tatc?a earn , '*ai*f 
baa’ll '*!> ajtn¥ f¥ ¥taca 1 «! 

¥Tfa ¥i 9 ia ¥jtata a^ ¥acal 1 

’Tcwa ai?a ^rlaa ca «rf^W ¥ 

sfatJBa at^tc'fja ata¥t&ca5 facia ¥i«ra? 
^a fa, cn ¥ai f«Ta fai:«f« ^ttaa near 
il¥ta ¥iat¥a i <2fac*r «a¥fl 

¥ii ¥tatfl facia ¥C« aca 15 a 1 cnil 

cata «^a 1933 »ita 1 ^tfs ¥ia atl^ita 
icaaita ajrg atai ¥taci caci, 
f<cia-s ¥fi¥t^i faifavtica fa^iata 

raciaaj<ari f¥fac¥Tcnaatt*fca 
catcaa acaaitcajf ifaa’fa ¥ca atfica 
¥itata fa¥5 ¥ca¥ facaa wca ^cificia i 
^tata acatatnai c¥ca fisfa ¥[tatc^ ^a 
i^aWca tSicai facia, ¥ii¥tw fai* 
fa^ticaa ¥ja7ti¥icaa §ifl facia c¥ta 
cat^ at caci aifica cai fVgfaa cic¥ 
cac^ I f^fa ¥tatc¥ apca facia ca, 
wfa afa faaita't %nca fawfcaa |f«aTCi 
cic's ^ca a^atca atfaa 
ifawta ica caci f¥aci ntai ilfaa 
^tatci "iticita ¥at¥ fca i nmm 
facia^fca ’aaa ¥faca facia ca, il- 
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«sr^t« ntai iTt^« 

(P. P Ewaldl) «rt*itr?« 
nKf«rW ’Tl^ 

ifcsHi wm «^n €rvti 
c^, >r»ic?i cfttn^rt^r « ‘4¥twtr*f 

¥fli <f«t8FJT» *rf«c*tc*{ 

JlV’Tr ¥^C¥5T, ‘¥t<f^, c^t»r 

¥t¥r^i ^c=T c’Jf*! fc^i r 

^t*iti c¥t5r >rif¥ c!i^ 

c¥. ’rc'Bjsr at»r ¥f^ 1926 >Ttc»t 
fVni ^1 ^rn, ^lt*icsr ^1 ^ftiS^csi f¥| ff¥ 
^«¥>rc¥ ^'5^1 6^1 

¥t5I '¥r3^¥ ¥t¥C«1 I 

«Xt^ «|c^¥ 5*1*™ C«r^ff C^. 

^ ^t?r *f¥ «ff^«t'*tt¥\ ¥ arc¥f *nt^5»t*ii 
"^ta'e iTc*T¥ »5?W5?l*Hf^^*i¥ 

^t<ri fiE»i c¥t*ftf ? c*r5||jj (gfst cark 

nirt<ftt*f?ii c^i «i¥i-¥¥rl 
¥CW <fC5 ^^ftH 

¥IC« C^1 %tC¥a C¥t*T «lTt¥t® ?I m I 
•4 ff «t55t«r ? 

^lntcws »it*itfw¥ 

apt^Pf C¥ '<C5|C¥. >T*ft8F- 

^wtf5t¥ 

¥11 <iwt5^si I ^tsrai 

*«ltf^ *¥tC'*\t55n ¥ltll, ¥tl*l 

WVI «r«H [C¥S» *injjsi Cltt*™ 
«?tl¥ ¥¥«1^ fl ^ ? 3 C?«11 

w fe*tfi^v 3T*i9i f*t5tc« *rfii« 

c«Jf¥r51 I'^ntw <i}^ I 

wt^fST ¥«^ 6t^ : 

^tii c^*!r¥ ^t¥itt»i c*r"tc<rCT« 
¥tf5ci ntci T¥, ^tC¥W 

cirrti »rt»itfir¥ ¥ ¥i¥tsit¥¥ nfiwtf 


^CW ¥t» ¥*f¥tl ¥¥^ fiw¥ gfisi- 
^tftw ¥ftf cir^ If fff c?t^ 

^19 ¥11 nm ^\ 1 ^f%itc»T ¥^i 
«rtl^ C¥^1 ¥tl C¥, ^¥CH 

fVgal r<¥K C<(rcH >Ttltr¥¥ 

¥ ??¥»I ^tC¥, ¥*(i1 

¥f fs», i^CJi *p«tf¥i *rtfl¥Wa 
‘«ft1 It® ¥1 ¥1 1 ¥f*tl 

f?i:¥. »i>itr«r ¥ lUi ¥it«f¥®i 

¥ 5*51 f® flClM ¥C1, ¥*tH flfiw 

¥ii «rtii¥j I ¥fii ^<y till 

»fl f¥l cirt¥^ fCl *IC1 ¥t¥l® itlT ¥¥. 

¥l*tjr *llfinif¥¥ rB¥ ¥ 2 ® 

¥tC¥ >I^¥tt I «lt¥¥t¥ltl «lf5¥ttisi 

C¥tsr fentl »t¥ *1'«f’1 ¥J%C¥¥ ¥tt¥ 

¥l, 511¥1 ^tl¥lt¥ 

¥11 C®tril, ¥11*1 ^Itltll *lti;t¥l W 

Olf^¥¥ *T¥tfl»l1« ¥11 ¥11 'fll- 

¥t¥l f¥ ®tlC¥l ¥fll1 frti- 

%¥¥ Cl, lf¥ WfCt ¥C¥ 5t¥ ¥11 

¥cnm¥ lt¥ ¥1, ¥tl ¥f¥ fill ^t¥¥ 
¥ itf% St¥, ¥W lt¥*r¥ W ¥C 1 f¥Wt¥ 
¥lt¥l Clfel ¥1 1 

¥^1 «tllt¥I ¥C¥l¥Cltr¥l ¥¥ 

'•{^j^ ¥^ci¥¥^¥ nm lJf»l W 1 ¥ti1 
’^it «f¥^l ¥tl¥ “bleeding on 

the thorns of life” 

ltv¥l ClWf ftfI- 

flit® C¥ ¥f¥ ¥»rn ¥li|f¥»! «t¥ 

¥rtt¥ fl5 lt¥¥ ¥¥I S 

(1) «ltl *ritll ’¥!»¥¥ 

¥H¥¥l f¥¥. ¥|¥¥nt¥ ^¥lf^¥ lf1l¥ 
it*rc¥i wt* ^tt¥i ¥fni9 wi *rf ¥ir« 
¥1 ^ < .^1 «r*it¥ ¥111 ¥1, m¥« 
*(ll<¥. ¥«¥»l *11¥l¥tl f|«l 1 
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{>) 0)1 ^u«( c^ it^wtf^T, 

f^at*ft»t*, ^fir^Fsr "« ^'stcf 

fcif%*f I 3Ttr«^r «t5i »i<^iarlF 

mnj i 

wnc'®^ fs'sNtai '« csrsti 

vr»i, nU «f¥H c^Mvs *rt^ •itsK 

-sf^Hsar ^ afn^l-ferars i?wj i 

»i^T c^, ij^^arsrtr^s 

'■fi’ittWS cwtH «B^5T'« «f^-aji5^ 9ZV f^, 
n*® <«¥ ?ir9 ^r«ffc*r 

sj^?t»i"»fsr c*ii:»! i 

«rt^titr?r cwc^s 
«l5»l''lft^ sfit !?5 fV ? 

f^^t-t '€ wz^ 

^*f?, C3T »r*ltw 

«t*il c^t^ ^1 c?f^ I *j«rj^cn« 

^n»itc*rr-tf 5l^:5r« 

5igi? qsmtstf, !i^ 5( 'Sflpfiij, «n^5i 

srtf^^ ^c«c^ I 

?nr« «mari*i •f*«?jtsr « 

»Ttr<5%¥ I ^^*itc5r c?c-r« 

f^Ct? ^SfUtCl «lt»TST =»« 

T9% »i«jttwf ntf?i*»tf^fv ^^^1 s^i 

f^wl^r '• Ptwfl f^^ti n*»Tv^fn 
fi 5n, c?i-r 

C.ir« ‘Elegy* ¥f<^tf ^tc^n ¥11 

fCKl, flwrMl C¥C5B '®1 fic-fl»tci 
«tt¥f¥J I C^ braitt drain f^Cl 

'¥tl¥n ¥11 1C»5. 'Itl «rf^¥tfl 

ttCllTll ¥t¥ 35 

¥?Kiit m ^fr’^iftri ¥ f5f^¥Cf# ci*ll 
o^%^ firr»i^ ftf n\ I ¥t*jti Ki 

^•1 ifinni ^¥tcil nrw c^c»ri 

3 


H^s 'Sti •Ifi^fel ¥ fl¥tt 

¥«¥ •ItCl I 

fficnci ^ ¥^l ¥taiti:^ ill c% c^rcii 

fi¥¥ Bfaaytyf^r 

^1 frcf ^tiijii Cltc»!« •!«:¥ 

¥l^fa ¥1^1 fi»1. «1 f«pf ¥l'^tl ci»?1 
¥ritui ¥iri «I5fil c?f^Clf¥ Cl, flf^ 

fi|«|¥ ^l¥*ffl¥ ¥l’f ^C*f¥l ¥r«^ ClC-fl 
cnit ¥ClCfl I C^ICl^tal ¥ ft¥tC¥C1H 
¥‘flttni f¥ f6¥l ¥^ltl *111 

c*itic¥i Cl, «ititc*ri cirl ’f'® 25 iiti 
SwitCll »fCll'11 f<t“tl f¥g ^ fl C¥1 T 
«r¥5 ve^ «i^cic’1^ fH¥i»iil’* 

¥i:a fitid ¥Ci¥ ¥ta^i 

¥C11. ^fc?l &l«ffl¥ ncilll fit’ll fic«fl«' 

lfC¥ ¥t3¥ ltlt¥l ¥<r¥tl, ^CltCll 
¥f®tl Cl ¥1 llt'-'f ¥t^l 11, 'Sta ^fl 
fffl Cf «11 l'¥l I '®tl l^K ¥tl1 

r^, «i «tti iife¥t^*i irfvit^ ¥tcii( 

«rf®fta f¥ fi&t^ I nt’^^f- 
cic-f C11C¥ *ft^ 111 ¥¥f^ ’¥»lg 

¥C1 nt^tf, lltCWl nt¥ ¥t¥ C¥t¥ ®*1C¥ 
ntici 11, ¥^i *ri^ra iititcia 

¥t¥ ¥fl3 ¥tf¥ff lit fic^fl ¥Cai, ltt<S 
«if«itcia 31 &cw¥ *rtfi® 3t¥ *rtci i 
«ititcia cfci« ¥i¥ nt"Bt¥i c?c-ri 
i?il¥ici fif¥a stittia 3ti itc¥. 
^tl C¥fl Itvci flCll ¥•14’? 11 
111 Jii ¥tw iti^ «fiti¥f citia 3:%- 
¥[fif¥¥ aillTltil 11 t Ida 
lent 1T¥C1 ¥¥1 fic*il f¥5 ¥lt¥ 
ntca It I cic-ta taf¥¥CR fiti¥ti¥ 

¥tt ClClfllll ¥lll^ll¥ 6f<¥ltl. ^tltl 
fi«i 111 %zn <»rt¥ 5®ici 11 Cl, 
•rtf w ¥« ititi fci 'tfr?* uti’f 
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fV in lie's #tifi *iti5ii « ifsci cirii >Tii*'ti If 

111 -9^ ^tijtf^f «2tntafi, ifiniitam *rfii^c« 

nWzm^ cifitiii lei ci >r^i- 

f t^t»!f% 111 sit, < stitw-fiwt^e'fi. 

ClIlsT'Stl?! ^1191 fit I If I 




B!f «if«iti=r c«rfa'® «Titc*iwi“ll-‘<i 
^iw sar^jci s;'ftiti 
Cl m itsi ciii- 

flCfl, ''Stll ilfsil 11*11, flf 

^'5%, ♦riKfii ^ aitiifii ^15 
flWtfl’II '91. ’Jfiff'S ^tll ll'St 

111 fekfsr <5r nf^ofiif 5t^i cm®, 
iti® cirs I iifsit®\i»i 'ttm 
i’*!! ^11 iimm iitirnm icf 
iiiifii «r®m^iii iiw lift 
Pill, itfftiijri ittittcfi ftcia 
Itnr f 11 Cftltlisitttl (Quarantine) 

fw filiiteil fill it® i^ttfi Ilf I 
wr'jtii cfti flit®' citl-^it^l. Pin 

iff ft! ICf 111 Iff 11 ®1 ffii c®l iti 
^Piti® cftsr ^®i citiii fesi fi® 

c«r®ii iti 11 1 ®lt ‘flt 1®^®! I ^tiil 
It® Iftf ItBIfltlf tl 11 Pwtl*ll1 
^ *["11 iitfi-fiitfts ’sfif itli 

^tii iiwtitu fill Cll® Itsill I 
«rtifif Kiwii ftiei f®®i fill 
Itf PtltfTllf llfJlClllll ‘fll^ Itflf 
•itii lifritfl fii ciffiif stiJ8 c3l%t® 
fi® t«t f 11111 


Sttl A—111 ii<s pill, iti 
ltd ititiil ®tif ^ifi 
tiff iR«f lfl®ti I 5«*5 
ici ’jRlti wtiiiflfi c^if 
ITtlt^ (Basult) Pllllllf I 

^ttl B -it fi»'t®fl ^Iffi* ittit^ 
fi*iti i®t cm®, ®i’^ 4®fii itii ititin 

ItSftl fllftf ® citti ititPPit, 
itllJtl IPPlPttl 11 ®tl CK1« 

11 ? I <«t ititffitf itfi citii cm iti I 
fetti c—it Pnt«fi nif^i cfff^ti 

(Breccia) i f®f®fl faf 

fiffii'a If® Pill IIS' Pfft* 
ic® ifii® full 1 i®ti®:t ®i tlftftl 
®ii?tiiiif11 

®®®®Pi t^iii itii if? iji 

f-w luitin 11 l^^Prf m Pin f? 
ftii fitt c'^ii odUft® Pritii® 1^® 

fi, ftt¥ cfffnii 111 I ’jPl^i® 
tftll®! ®«®ii ® it ntn 

cfffni cm iti I 

ifcirit cfffiii wr^rtt® «l#® 

fii itP® mdi m ®>t« 

nit 1? If? «ar# ®tni 
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Ntf F Far^ti? c^ %t^ ctcF ^rtentc^fl’^Xi 

Jifcil, c^fff*! ’■it’^t'Faff^'8 ^tt*f «f9 *ft^ *rWi (Mate 

’ff^l’F efa'Ftl nF8T ’^tl'CF f«tlF Tranquillitatis) I e|<rfW caifftll 

n¥*i i^T <*1^ ^iw ^iti:*ftt9^M2 cn iil5( cw S{ff 

VI, cn«ft 'Sr «(tc^ ’Tl ItCF =»t*i »!?<» (Oceanus 

wxtfe c=*lc<i '£rf« ’•ttCT ‘e*»t5 ft»(t<rt'a Piocellarum) I •I'g/af csrff^fit* 

?int«r*i5 FI I eiFi^ Far^cifl cai^fi|?(i i cew f-r^iti *if««it*l c^% I 

»*CFt FtCHi CF, ^t^tF ^Jtc*ftc»il-14 Bcara sfI fcfi (Fra 

Cltfe Ff FtFI e»tFf«F aft'^sl’F ''F«l’?‘t Mauro) <Ft¥ f%*1 F^atF FFtFft*? f 

FTF^tF FFt’® *|tc« I «eFtFFff« «tF »IF»1 Cg^filft I 

^f^*f D—-ill *f?r< r^fia «t*lF ^r«Ff^CFfl ^I5“ 

F'y FtC^I '« Ft<« F’FfFtF »r«lttF-f—, f^|>f« W1 Fif^n® *fFFf-^niFr 

FtCFSFltF—:»!^fF5tt3F CF^ TFF FCF »f».<arF FtCFF <F 

FF I 'FtFl F*ll FF Far’Jcfefl Ft I > nVi ^FF *tf«FtC*rF mW 
F.?C¥ f»ICF fFWt4*}t*f« FtFI ^tFFI I 'F FFF1 FFt FfF Ft I 

star f%FtF FFF FFI ? ‘5’^feF Fjitcntwl ll-ieF F^<*tCF 'FFS Flft'*? 

Ffaar FW CFls^®filF nt«F Star caFpIFI «IF^ 'FTtCHfCFl ll'FF 

fiFtF^CFF VfS CF^ ? FtfV Ftar ftFl ' 0 lfFF’®F F'FJF C^ffnil FtFtS 
*llf^f f"fFl CFt^ '^FFtF FFI TtttF ^FF FltFt^ 

CF nF CF^f^lF FlStefF *rt^CF CF^ CF^ mW C^ffFFftkFF 

«lttl Fr|!?Ftf®F nfflFtCl ^FCFt^ «tf^lt« Fl«ltl CF^, 

FitCl ? Bar fV CftF Rf ’tfF'® 'FlF'FtF n’PtfCF '<FfU*ltW1 12'<4I FitCF 

f|«l ? «tfFW Pl*11 niCF Star fV CF^tF f^F ff i 

•t»tf C¥tF ^fFfl f<»t ? l®Jtf*r I FF:a»F fFltH *(«'« 

F(JtC*ttCFt-ll, «lItHtWt-12 4F\ "^FSlFtlFF ^IF^Cf •tt«Fl FtF I %FF 

F|Jtc*ftwi'l4 Fi'^'V Star Hfi cffi c’ti’S cf, ’Fjtt*itc*il*l2 F^t^qs 

«t’ff«FCFt^*tf<IFt*l99ffC«1tarjtF I ^iFFCFI Fin 33J C?lf5 F<F, ^JtC*fMl- 

^rtWtwl-11 etcFfist «ilF 24 r<ri9tt4JtF I H Fan 370 Cftil 

FiytC'ntwt'12 iFF^ FFrtc*ftwM4 cf ff« fw, F^jttntc^tt-u 
fi*l1 FFF »FtC«1 tF% I CFFF F® CF*I 

cat%-fF'®t’t FFl FClf5k»f I '®tC®cFFI FTF» fWF Bar^^ iflCII 'StCFF ^FF 

’FJtcntCFl-11 F^f fFFta Ftt ^FtFt* F«tl CF% fFF I »tCFF 

utCFi f^Ftf F«*«1CFF F'CFf call' FWf CSIffFFtF F^FJt€ CFI FFII F^tFFt t 

F’S FI FW FfFFtlF^ FW^ Fl<f J* mm I . ^efirCFf FFCBCl «rtllF CF flit 
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, C*!lB 350 I 

'f'f^ «iic5jw f^sniw 5w- 
ni^ I 

<yfV^s fVg 

<<^1 5?cf 0tc« Bisi 

I ns^^4FtC»f *tft<Pl^’f‘J 
»ItftC^I «lta*fl ’^'35f ^WCl|S! I 
KWfl '« 

»ti^-fe*itwt''!r cm ^;n*»tn 

«*rrf^« 2?c»i1 P5r c^U r«ri? 

fi^i sri I 

«r«9 *ft«?l 

’^IT, cn «ar 'SJ^csii 

^ai I •*« ^tci I 
af»^ C^1 'iTTttI I 

«rtcw ti»il| '^t^^*i'«sc»n ?t»Tt«f5i¥ 

«twN\?i c^^l« aft^f fn*»tif 

^’♦tifi'5 m •»itc*ti ?i8r «rt^i^- 

cft*l I cn^fSrn aqtffij 

-flCl C^fCf, ^C5l¥lW¥ 

«i^w *fr«*i^ !EC^ ntca I sar’jci 

«ii*c»!a «tf*«rari nx.^ 

^Piw arajtfif'a a'W «iic>t 

ftcn at? ! ^til'^1 »ic«r ff | 

?ia«> fatn atw i 

catfe 36l5 h»i1 « 11*9 

6iat "ttf« »rt»ia 

'Ji»it<»1 caca^ f^ca a!cafi*i t ataj 

8i5 A Wxm fafi atatis^i, 

8|5 B «i«ifia cal^i at^tl *ft^«ta 

alatc^l 20i? t2iafa?i i 

^Ittaice^1-12 catfe 46tB fi#5i ^ 7'44 
ff c*\t'atj1a btar bW’ji^a atfefi >!aj* 


•amf t cac^ fati tacafl^t! atar 

26i5 A fef^caw, I6f8 B »aa^ 

415 cgffaai» 

'ajtt*rtc*i1-14 caT5 97^ f%»il 'e 13*56 
pFC»it<aiJta star sar'jc^j w\ atai 
^ra**! cac^f fact lacafaa i fa^^t^Paa aiaj 
A ^'‘tlcna cal, B Iticna alas 
9(8 «aa^ «raPil 8815 aal ciffnai i 

^1 acal caai arc*a f»af8 ^f^atjfl aa 
ss'jfe caca catl 179(8 faai *« 32*9 

facatJtjta stararaai a^«sf? m 'acafaai 

^ 179iS f%ata a car faatca an 

a»t<a ai*a: 

(!) sfira«Cifa (Plagiodose)—(Ca, 
Na) (Al, Si) 40 B (2) aj|c?tf«a 

(Pyroxene)—(Ca,Mg, Fe)" SigOo 

' 9 ^^ %aca cacf an n«M ataa 

fataiw <^rslB; 

(3) (Olivine)—(Mg, Fe)j 
Si04 

(4) |»|Caatlfe (Ilmanite)—FeTiOs 

(5) faFC»5tca»itl& (Cristobalite)— 
SiO, 

(6) |tlf®atll) (Ttidymitc)—SiOa 

(7) ntlcataicacat'atll (Pyroxfen-a- 
ite)—CaFa (SiOj )7 

'eafa facnca n^Jtuna ^.xv 

facat®* ^c«acatnj aaOi 'iwr cntaalSas 
»al ! 

(8) cnk-facan (Iron Nicket)-?»» 
(Fe,Ni) 

(9) cimill (Trolite)—FeS 

(10) ^tatnc^tntll (AtmalcoUte)— 
(Fe,Mg>Ti20, 

(11> c!f latll (Chromite)—Fe CtaO* 
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(12) (Ulvospinel)— 
Fe.Ti O 4 

5 'fit ifS : 

(13) (Apatite)—Ca 5 , 
(PO 4 ), (F,Cl)- 

(M) (Whitlockite)—Ca, 

MgHCPO^'T mw 

(15) (Pdtasli FclJ- 
spur)—(K. Nd) AlSiaOs 

(16) CftvSjf (Quartz)—SiO 8 

sar'jci 

sic«rr ^15 

c^i5 

»[c<r I 

Cf C 5ijtncs»f5T^t*i ) I 

ft»l1 ' 0 l)tc*ttl«^ 1 -ll 
^c*i f«s« 

'stcwi 

«•! ^«i nan I 

¥t!f « ntf^^ 555 ** 3 : 'Of 

<c»i« *ft<fT I 

Ksfo ’^rt*rt‘^«r<rj'< aif^war-o «itcf <15 

(AnortUite, Ca Alj 

Si, Og), fff 5lt»rt*^«l5T’? fi.W^i-e- 

cyar-m <tcf 

(Albite, NaAlSigOg)—' 0 | ?C5lf5at‘! I 
fitoto ntforo 5jt5iTc^ff cB^ci •iitcntc^t- 
’<ts»*l*a fi»!t5 '©‘1 c5^ 
fflct, *t5f <itc*ric*iM2-J0i FH^ti 

otff f«si W CA^ I 

foffw fnftf nt<fjf 

ff* Tn fftcfl CAAA <JtcnUOMl-<OiJ 
fi»Jt5 <A% filfilfi I 


^UU '«ffjtt*ftc»iM4-.05 R»iti <yt*3: 

fosr (AlOa) C5% c»lh (FeO) ¥0 I 

1970 nw ftcn 5tR5l w* 

Wftft-lffJ? ^5tM6-C¥ 
C¥ft5f®fet^{8>T »fN5 (Mare 
Fecunodititis) 3|t*tf *¥¥C*T I C’fftf CfCf 
%^hl6 ^5tf#w AjA^u *itl5 ^lar- 

foc5 f-fic’s atftwlf 

<3It5^0 ¥C5 I «»JfC»frc«M2 

^f5*1 I <5¥5*l *'?tSf 

»I15J 

5j5«fto ftwra s(t^c*n kw? 

«ritcitC'0i-l2 5|i^fi ^ 

3jai-l6 *0|t41® 

nst^l ¥51 W¥l 'OH ^55 ^«5 

^94t5 OW 5t'lt5fsi¥ ’ff'5® 5’^Ofiil I 
fowif^ni ■^9,‘^tA ¥:5S| f®f r»5 ¥tlil5 
5taif r-i¥l ¥ Bfar 51 c«l%n¥ 

Cftsr *f1«f¥T ¥1 Am\ aT«5 \ Ht5 <0? 
^¥.®I5 '0¥ ¥tH^5 5*10t5 

mW <¥W5 C»l| ¥t^5 fn»lt5 
<i5f*ftfs¥ %3TC5 ¥0 ^1 C5% ¥'851 fflfsai 
!15 I *155^1 Viig >|¥¥ *¥Tt?:ntC¥1 «ffH^tCai5 
>i^sr£¥5 >iwj ?i-ii¥lB <5^ fn^ii 
Aint ntc5, 51 ’jfiflo 

<mnfc»ii-n, 12 , 11 '8 ^m -16 ¥t^o 

^9^Lh Of^af n5C¥^ Otai 

¥51 5C*l1 1 ¥515 1972 

nw5 f®wfl nU <JtC*rtC¥H5, 16 8 17 
fnci f5r«5 <¥c»1 C¥C¥ 5¥ Sfaf Fl»ll 
« ^r¥¥l Ficf ¥C»JCt I 

<Jtcnt£:8t-ll, 12, 14 ¥5*^ ^51-16 

^¥C«1 I 





ar?, sf«faiifn^ c<rc^ 

^IV ni% Wtg, Ci|^f5(¥ ¥lt»l*lf^¥ 
¥t^?l¥fl¥ Wn«. n^¥ ¥¥ %t*( ‘P^lC’Rfl 

'¥t« S(t*t*ftC"f 

¥>iw« 5|Jt¥T1 £¥^tl CB%1 FC»'C¥ I 

fltfllf ¥^STf ¥¥Ji¥ ®t¥J 

¥81 ^1 I ^fl[¥t»l WC¥^ ¥ ^’lft¥a 
m’o ¥¥!S »j'^c#8 ¥^i ¥t*ifcfi 

¥t!»1 fl»l I 1820 ^tt¥ 

Oersted <flf|8 ^tC«^l ^f8- 

•rfll C5^¥ C¥I¥8 «f¥N ^VJ ¥C8Sl I 8¥^; 
^rf^fi? h^lf¥¥ W ¥¥|6 CBi^8¥ 

’Ttip® Smi ¥8^ «rf¥f5 

«r¥tW8 3f:¥ ^¥{5 ^f¥¥ «t®tW8 »lt5« 

it^l ^fet¥ ¥¥31 ¥l» ^ ¥Wt¥ 

¥71 W ^8^ff¥¥ ¥ C5\^¥ «r¥tC^8 

^c«fj ¥¥|5 c^tc^ nc^ I 

C>lt5 ¥W1—¥fif« «t¥f¥t¥ ¥'rt'5r¥ 

^1 tfRl^rf ¥ff¥-¥t«ftW8 
¥81 ¥tl, f¥« 

C8\<t¥tC8 ¥M ffWV (Dipole) 

¥w I ¥¥l8n«*(ii»rt8tmfc8¥f|¥f^ar*i¥; 
tfl ¥j5f *fC¥ ¥55^ ¥^t¥r¥ 81 88l¥r¥ 
^¥81 ¥jn¥8 318 I C8C8^ ^C¥¥t8- 
¥f¥ *188118 ■C¥«l8 8?f8¥ 8il8^»l, 

®¥¥8 a^l'arf 8¥li 


f¥g ^W¥|8 C¥t81 C»fC¥ ¥8^ ¥1t^¥ 

8^“^ |rc¥ ¥8 i ¥[<1^ 88f8¥ 

^W¥§8 n^C8t¥8 8Ck¥ 8C¥ 881 ¥8 I ¥¥15 

]^8C¥8 ^8¥*l8 ^t8tC*1 f¥l ¥¥f5 

^t8*rt8I 8¥t8 «ttZ:¥ ; ¥¥i5 ^¥t¥ 

C^Cf ^-ffC8l ¥8W §15 |8¥| *!t¥lt 

¥rw ; W ^8 f¥8I 8f¥1 C8¥ 
*rt¥81 51^8 88 ¥1 I 

'Sf^^ ¥ C?t8f 8l< ¥l ¥2ff¥318¥l^ 

f8Wt4tc?8 ¥8H ¥¥l6 ¥81 ¥tr8¥TC88 

C«{8lt ¥;f8C8ft51, C815C¥ ¥t¥C8|8C¥8 C¥ 
C¥t8 ¥¥l5 C8¥-“¥8tl58 818 C8«81 ¥8 
8:8TC*ft¥ (Monopolc) I 1931 ntm ¥| 
¥11158 1^81 ¥f^C88 ¥¥t «tl8 Cll8*11 
¥W¥ ^(6l f®ll¥ (R. A. M 

Dirac) 

«rt8 I'Stflf ¥tai ¥tCl^8C8¥ ftwlA 
J. C. Maxwell-®^® ¥f¥W¥¥"l8 ¥1^ 
5taf5 >18l¥iC18 ¥¥1 ¥l «1>fCf I 

18l¥8‘l ^1815 §15 ¥tcn UW9 ; ¥t»r §S 
¥ Cli^8¥ C¥3i ¥«8tl1 I ¥^ »l8*t¥8‘|- 
¥fiic¥ h§rf«¥ «ll8tir e ?5lf¥¥ 8t¥t¥« 
§¥* ^^8 ¥t8tC18 (g) C¥tsi tC«8 Cit I 
«rf ¥*lt¥ 8f8 '8^ ^8¥^ ¥1811 (g) 

»J^t¥8C1 nUltfif® ¥81 ¥l8, ¥C¥ »1ll¥8^- 
¥filC¥ ¥<3^ ¥f¥n8¥l 8¥tf *rf8¥f¥¥ 
¥8 1 

♦ i8l*f-f^¥f1 ^¥11, f¥3pn^ f88f^¥t¥l. 

ffeaplf 
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sTSffs^ •TfKf^in ^jciTtc*rtt»n 

^t«r! ^ ¥« 5111 ^*1- 

f®stv 

•IVT ¥U3t C^, 5lC5JtC*rtt^i 

¥Wtl Cf C5|^ i 4C^£ai 

■srf%l5 ^r5!tc*ttc»t w(f |g fs^f^l 

i?j^e-^n“h"c 

n iiHfl5 
2A*h’-stJtl^« 

’tf« 

*iwtrnt«! 

fc^f n“«l «rii I *tfiint*i ^t*rf^- 

^ip 5(rN ‘fsitc^f 5iwtt*tt«i* 1 

^<wtfsrv <9^sjta 

5icsittnt»»’ ff*i I *ft?i 

Schwinger ^stf^f ?fc?i?r*rtfl \9 
C’f^Pi 3!C5ft?nn»UI C^Piaj n-2, 4 

12—^^ 

C^Tif I 

«tv, miw( cw «!rti f^?tfti"r 

*rt cn*p «[tw 

niw »icirttntw5 

w cwttrc»ii ![% cf<rtc^ ’T’Pi fsii 

»i'!Sjf'» Schwinger dyon «I|5 

C*t»f 

« «r»tc?j« ¥5^ I 

I?c«ltc*rti:*n Dielectric «ff% 

cm 

Ferromagnetic ^1 Paramagnetic 
«rf^ c^i^n w 

«f5irv, ssft «rffcaHf 

TO ^ft«1 


c5t^e' c«PC553 »Tt^tc«rT *fTf<. 

c^t¥ nm I 

5ic!?tcnit^«r «a'«r»iriF 

gH *ffi>tt*i csVfT 4^01 

Cfl^ll (Megnetic-helJ line) «^95tlt 'lf«^ 
^si *ltc^ I «aa ¥C»i *f*ltl5^ «fff 
c»!^r*ii>tc?r -t^ir nfaJit*! 20n 

Mev/kg, kG—kilogauss I 
^99 cn9US (n-1) 60 KG caWf L’^3! 
«f«tn VftiSfl 2cm w nf^® 

nf^e 2*4 Gcv, W n«l2 

mm t^Fcar »a^ 1%® 

29 GeV I ¥C»l ?«ri ^f*r 

c^fJT 

•I's; c^can 

¥1tl?t^F *fft«f C<C¥ ¥®1 

I tft?®*i'siwn *Jtc®» c^tJi 

sfltsr n?tc< '^t«:*rtff*ft*rr5r¥ ^fcii laraT 

^ffg 256KG *lf®nt*l C5^f<F 

c«pcar i%® 130ev I 

-ifv nTtc^ ni^tfu? c«fcf 

^£5Tf I 

sfcsTtcntw® '5f*t® «a 18 f»m^ 
^c»it-‘^fi5 5»i5rt5T 5iC5rtc*rt»T 
«F»{^1 t5 ^t«rt5r 

iflipf c’Pcara ^1 ¥t®, fj 

¥itf5* »rr»?^cn® »r>»tflii’rtr«f i Coie & 
Bauer 4fi8 ilt5inL*tt¥ ¥ni 

•a®}5 aTtcn^¥«W<ri fe®*i5if%fi TOc^ri 

(Rare earth ion) 

n-a^ »it5i «ti c®^ijw. 
¥itf5 wtaftn wfsrt m c¥t*f 4«r^w« 
^rrnf¥fTOt?t cttf TOf ap« 

TOTO Wi u»t TOiFfCf^ 
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(Solid State Detector—ilt?r nt^tC^J C’t'T*! 

’Rstt'itws 'll—^'jn'sBtn ^ic!ittntc»f5i 
■<<9rit'e f^?t f^r-Fi ^«5i «Ti»^ 
t?5 fiit c^fsrc^lJr 

¥‘rtl?9 ^5 C«rti?CJt!t '5C?f« 


«rw fjfttct*! i cft»r c¥t!t 

c^ca, arwtrntjsn ^jfnt< 
fwr? (re) 

gVr c’*-2’4m -C2rf!i?C5^« ■«« I 

c Pt P 

5iF<r^'« 'ajt^r<[ ■«« c«f(1?=r 

•fit ^t^cf I 



1*1^ fia ~Jiciftn«i aafe «rf« i 

>iw ’twt*it»t« ^ «•» 

C«r^l ^n*f I ▼ft Cl’^tt ^?, '■ftiW 


JlCiitcntr»H Hsf (Spin) 3T«1 fig^ 
5r*\1 5fl I 'eftiti f*l«rf'*Plt 

ft^i c»t*f fH'ftiFiri ^lacaf-a 

r^t Wt^l 5=I3i g? ^1 «icgtc*ftc»li •af^g 
W V* eg 

grg—4gg ggt« gfg 3ii I 
tggsT wtgfitgv gg giwggtf 

it^J fgt gt», c^gfg gg W¥tgt 


gwtt*tT«t nuik w i «g git«f5|g «f 

antefn cgcf. 

Cg3|| geg 1 

gwtenfi! eriggg—wtc’Ttii g^iggjti 

4g|S «rgtg ciFa gc^Ti ggtwMf^g t 
ggt^K t«rcg «rsa cgt:t ie^-«rt*n 
ggfafiT .fgf%g «ff#c« ac*T 
gtcgi. UK fsa gritgHft, ^i?it%f fgg 
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fk% •fist'i? ’Tc«r *i*v?c^ nc? Twf\ -tci ^fifc? m i 

c«Ft'5l >iwtcnt»l ??, ^|5 TF^«f: ?(% f*rt«f3! (10”' 



21^ f6«—icjiti*ft*i ^ii?c*r? I 'iitw 

>(C5(ttnt*i ^*itf aps(-t: ’tt'« 

9t? ’T?^«C9f IC'S ?tc^ I 



iwtcnt^T 3[ic¥? v?r* ciii 

^tl*f I >*1^ ?1 obsidian-4»? '4* 

»!«? I 

ev-«i ^*rci) .¥iti <«« Cl, 

Cl Itfijl m cncf, ’Itn ¥Tt«f5r cshf Cl'CW? *tltClT m >1^? If, 
4 





m ftwfn [ 2Sm 2f 


N. A. Porfcr-t4? iJC^s I 

4‘it®f^a '^1^ 9cnn 
c>!^ JI5tf^t’fr«t‘l, ¥C'<n ’i»1*(tc?« 

5|jf#i1^1 Ch\^f c^3i «Flt«f*it<F 

ufais JFiiiis '*ftc^, c»il *i?1- 
Riti'fac*t?i *t5 c'TC’f «(t3f 100 

I sifc^ unseat 

f^g ^11 ^rttc?a 

fe®-ffea af“ira *ffasra i 

'Sf « 'Bit<ft5i 

*tTfa fia ’ff^ (Thermal 

velocity) 4(1 ?! P,a nvfrc^ nai 

nc? (2^^ f&<i), ^ac^i »i€tc4 «ican 

( 3^X f53i) I 

1963 5Tk»l E. Goto, H. Kolm « 
K. Ford, M. I. T a National Magnet 
Laboratory-c® ata'tfa a<ri«f*1 

I "^tal New York-usa 
Adirondack *t^C^ '|TCVa 

sijtnw^t^c&a 'sa^ffit *iltsFt ^cast i 
af? c^t^i acsitc’tfJi ‘iitaa'a ca^t^i Tgia 
'®ta aifat^i aintfecv 
vii^ ^ca *ft'6at 
c'sptaia ’Fit^iaf ?js* ^ra 

tJlt«^»rC=?a (Photographic emulsion) *jraT 

faca •ithwi cac« *in®, W'ftusi ^nt{5 
^ta atiat*f<r caca atca i 

nal^ts >it?naT cftsi *it5ik*ftc«ia ’j^ta 

*ft’«ai ^ta Pr i ^arsi 

^tac*i ^am«t f«®ra >iC5itc*it»i 
nt«ai at* f**, ^wtent® 

c^% I 

Goto '• 'll? 


®caa ; -stm cn C6^t« fanF»i H I 

fic®i ^♦ffa'«i’f 

at'oita siratc*ft»il5a *5its»|^)r® 
fa SI *iC5ik^t«i «Jtcs) fVg I 

California University-! Law¬ 
rence Raditation Laboratory-C^ fa«ta1 
L. W. Alverz 
tqti^'® fig BtWf%»rl ♦TsI’Sfl 

srs«tcnk«»a *itsi I 

aajail -if^a *iwknn»ii >T^t^a 

*ft'e!i c’C"® ^ f^af) i 

1568 R* E- Fleischer ^ '^t! Fta«f-T 

y[^ Jit feiar.’S ’i^caia ^•^cai«ia 
•ifl’spi ’ft!^ I nals'ta 
«fat^ fg*i • (1) •fal’i'ta 

3^gi:3ia Ferromagnetic *iatl«fa 

ca nfl^i c»ii5! 

^f^Ofa m 16 C¥t!5 !1! «« 

caNkatn ft«ii 

?lfE?rf« f'^t awk*tt*! *fca aPii f!*i'» 

(ii) Jicatc*fi^®f^c¥ Wt! 

€fC!taf^! -lf»-rt^t CB\sf C'S'51 

^at 

(iii) !1 wt! !f!l 

ac!fw. c^% ysi 

a^Tta c^cai^ (caa^t i 

^ti 

3t?ai ^!1 Vi, HWtCttai 

STtf!^! ^!1 ^ • 

S|Wk*rt»l ^t!« 

3*1^ few! I 

C^XM •^!'® *lPltt*ft»l 

▼!! «[*!'«!» catta «rtff«¥ 





7$ 


CW^W. 1975 ] 


nrM, ^ (Mica) '« Obsidian--a 

«r^t^ '9*1 

-, 'O^Jltar 

ffefi?® 

c*r 

t <«UST 

w^<fa iptflffwsf, cnfS 0U 185 

c^cv335 c^tfB ^Tjjjurw 

c?tt<rc¥ I *iC5»ti:*tt»i c^ »f?r*ia 

fs?? c^w *ftc?i. c»r c’Fm Tb^ 
nt'99l far I 


F5Sf «ii¥ 

5itj:»?? f "Staf 

•<?:3 Tfc*!. Fffiinr 

«r?rs^ 5'7fC9?C^a f 

^1? wai^ c*i «c5f^i ■^j’f •jcafv 

na)‘>Tta »it?stc^T *ii:a[tt*it^ 

f^^T?*l ^19 

5iwtintc«^a 

^tr?«i a!Ea fwcis I 

*iwfc*rtc«i9 nfaBcaa '■ilita 

^t9« b‘t^»»iT« caft^T 


feR^ m^a »i«tfa 


5(t!?c^a 2f|^ '«itf^^ 

»iNi» ^ca ‘?rtc^ i '«tca^ ^] '^V- 
*}^w iRtscaa ■ejfafe ^ca, ^iial 
4ca, ’Rtscaa c^rra 

^ca c»ra, cm cat^l' 

asca i ca 

Ht«aa '-^acaa 
ca'fi ^ta -I5f »iaa '^ta 
fa^ta a^ta acai^ i 

^;9‘at| 'la'ftcaa ffa nca?i*ii 
*.tata *ifa5t»iaf w ®|a^. ocjf. 
aa ata f5C»ia i a^atca f^fa 

alf^H ^apatila »fa »f«caa 
faata fe*fc?^ta *1? «ra?5 as^jc^a i atscaa 
«taa "13? ^ ^iJtfV »iacas f^ifa -aicaa'' 
ffirata ^a(i acqtva i f*fa acacs^a ca, 


ca c^ta «ft^a isn ueai atal'^f i vn^ 
nwa aa aa a^a *tfacac-t> at-PC'® atca i 
Br«i, -^a, oiaHa* a^a^ -aai c^cs atia i 
ysat arwattt&i cac^ atat^ a^ca i aa 
a^a airfwtcatatac-p ¥ca i atsjae 

'Siiwi ^n®a cac^ caat^ ata ai i as? 
a^^caa caai at51 *tc'3a 

5pf® 3iCMa aii5i a till, m a tea* i ^itatift 
a1(9r cac^ ^“8 cac^ 

i's att>l m a^ai n<f« ■sjf® 

«ca atijjcaa c^fai aaj 4)'^ n3»c«ra atai 
wtat'stca ^11 

'^^talcaa ai's-i'ar ^n-n 
at, Vital '«ata« «i?:af fa*8 asca i 
vi^ 3i«a£^- '&^a fanPt^ ■-^^• 

n®'!f ajtc^ifaai sit fa^ta, ^i> m, 



76 [ 28^ 25? «|W 

Off cfc’f cfft«w I ffftw f®. f®. 16-1 umt* t 5 ^ I 

^1, itfi «r«t3r «« »ifif ijiffi wv>[% ‘•f^c® 4ifl» 

«rt%s cfif's ciN^itt fifc^r I itiN® 'll?! f 

'JflC*til ’yi.apJiC'ffl t%’5[fl f®’ f®- f®*! ®t^ltf*'®1 I lftc*ltl*tl 

cftif cfij 111 I c«t5f lii «R’Cfi wcw iwi cut*! 

cw cifti *iti !ii I n w»ii ®tfrnt 5 f®. f®. 

5»tiTi ffflcn «tn orii iti, c’T'o^ ica ^«fti itif i 

n®i«fi wtst^ ’tti cic® mw ntcf ^artf®w ^fe-*i^cw 5 c?cf f®. f®* « 

’f^aptf*r» fCl itc® I sflisf’rc®! nw f^i fci itc®? f®®i fiti '®i 

•Hi ■«r>ic=ri '•fCi® cb^I lt??l ^it^C'rcf H n^aplfs® 

fcicf I '(it uHtci itfcm n^i it<.^ ci iti. cii 

41 ^ I ^cfei f®. f®. i 5 -B finfapii <£f»ti f^^ti ®ci I 

<H^»f»it«fC5*i itff •ft® ®nrf f ®tci f®. 16-1 c®«ff 1 ^11 fii" 
ilfei ^^ii it?i ^&s»tc-(i ni6rt *t^ ciitf cic® ^ci ' 9 C 1 fif^ifcn itn- 
»itfcn »fic®ci fff I cfcf f^ci fi i ®tci itffi 

»ii 's?5 tfrcitcni wm 1^1 ^i^itili «rti «ff®l6 itsicii cfcfi iM- 
stmIS® fci itc® I ®lfl c*i%® i^^itcsf fig ^1 f®g f®* 
sfH fl^ti ®ci ic*fcfsf Cl, >i«i*tfi® fci '^tci I 
ititifi® arutfi if^c®« ciii fii ®ti ifci ^titcii 

itsjcii ®tcf 1*^1 ff*f. i^*itci« iticfi ®ti I ^ti ^i^t^c® 

C®lfl «ftCl I ®flUC ®'9 Cl®fi| iiti f®fi ^titcii ®flClCfl Cl. f®. f«- ^ 

IFFCl I llcil WCSf n^tfl¥ '^^iw 5 ?r§l 'fllCll clt® ?.«* ’ttfItl 

if 6'5 ®ii fi^-i ni*! iicii srcsr itscii it^icui fiiti^ti ®rcf 

cit^ti fici «fii ciiti I »r*ici f<ti citi itii cil I ciiii ’ft® 

fi f®- f®. 161 ®ti*fi n'Pi i-icii i^c® ®itii ’iic-n ®fttfi 

cnt^i cicf li lUii itctitf^ iicfi icir xs] •titi'i ici cm fc«f! ^ii ®i tt?i» 
41 Qifi «iiii ifti« fig ci^ cititcii ^«ftcici ciiti ^niit% wif^ 
'615 ^flcii *ri ^11 cii ft® itcf I itftii citf '•ftnii citi? ^ci itt*® i 
ilif iitiw *it?fi iftii mtiri «ilifi ifififit® 

ititifii 111 «}ififti ftitfi n^ii n^cfi »ri®i iititcii ®tt fig 1 ii« 
iiitifii iitt«fi itii itfcii «i^® i«uti ijifi ni»iitn 5 *ttf<i*r fcitfi I 11 ^ 
llfl® fC*l« »llll Jtljl ici*f ^fCltCni 151 fllg Iftl IClllS 411 411 fi®^- 
IJtltCl ®fCl¥ 111 ’411tfi®tl Iflt® fill? ^ 51 ® Itl gt® ItCl I Cl 11fllttll 

lit® cit® ^ilti® ftitf I t®cf ijtsji §ciic? ticitf* cil 11 I’f' 
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cWtit, 1975) 

'« c^^^t*itt« 

CIC^ f^VS fcsil v*|^ JT^ >{W 

mm 5(tsi1 

^fwi'ssT mfkm ¥c? 

c»rl I #ts- 

*t^W« « C?ltn-S?t^tl=B ^tiSl 

^tapt^ I ^tc«r^ c^tsi 

cnt^t^i c?!:? 's^*! 

nm*»i ^f‘itc¥5 

5tc^?r «fc» «Tfa i»i I 

n«i«r« cwt^ niz^f cm "Si 

^11 

*(^m9 ifPs »itrir^ *(1 I 

^im* cT^»\star 

*iti '^1 ^8«rt^8 «icn’!Ftff^ 

^i<iR c'ifc^ 

fe^*fi I 

iC£^t*T cir^ 

cw mU c^t^ 

f^i-nr m’m 

«rwt«« 'Jtc^ ^c»! Kt??’i 

w •«'«rn ’?W'^r¥ 

?l^if c^t*» c^r^iis 

fc«i <<1 ^I’T 

m f5i'®^*i m ^t^i ^1 f«ii 

Cf t*« «ft^C^ f5?l¥t»t ¥f5%r5l m 

wt» ^'m'9 ^t»ii '^tc'r I 

fpf £*ifl 


sT's-fc^^ c»it*r ¥c« ^tc?ri 

wfcnt m r^c-i^ f^c«(5f w^i 

«it<^t£9 *ftc? I «t«i 

C^FIM ffsjl m« =f«C^ =»t I 

^^5! n^r ^t£f« 

5Ti I '®tl ’8?t«f#t»! t(« 

5^c^t’^ ?£*¥ f 

c^, «iil wit? *i*fH 

f^5(t-t mm 

«t»!t«f*T^ c«r«»!{tf?- 

^9 I «rbfi^^ ^\\^ «5;«f 

’iilil «in*r ^tfl ^t*l 

JJtJtC’® Bt? 5!1 I 

f^wt^ «iniH *ir?ifTirit^ iiifiji 
»i^-9rf?r ^c«i ^m^^ I 

4)'^'^ 'e?^ «r«tn mm «ii¥ c#tl5 
*i-(tc^ Um^ mm c*ri mAK *itaf cnt^i- 
»j-ri 'iicf^tcfl '«fv« «ftc^, i5c»j 

c>^i-^ri ^rrn ^tm 

<«N5l -ifv ^ffl %-f? c^t^i 

'eic^i "Sfat «rc*f 5»11 «tJTa <ttcf 
C^TH!? C?tSf '^fB 5T(Cn 5»1, Rc^nst^t 
#flC'9 ’ItCi s»1 I 

»j-t^aftf®9 ^m €(5f*s »fc'5i ^ici, 

’^tfl f®. f®. R-fl ^tR*ft®j9 m^ 

•itijietnt c^c’fcn i f®. f®. {5. 

f^cf ^t?i c^tsT ®taf m, 

Vila faf?i c®ti^ ®i£aa ®«fi ffeii 

mm mi fii!Tt®4, 

f®fwf§«i, 3(iwr^iii '<^ta« 

mz^ nua i na atatafa® wai® 
af® «(f6rafatCt*! *jc?. ®w ®t??ai:® 

•a®r®® ®^^i5 ^catena m\H^) ®Tl»t 

®at®l ®cai ®r® c®a»i ®t5na nffcai^ 
raat®* ®[tw iita f®c® '^it® 
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mm '• 1 2&^n 2t n«ni 


5^1 ^r»\^ ®%ij 

^3f c^t=» ^j^Tl f^cif c^ta 

f?cirf=? I c^. #1^ 

<sf^f« vr*icsia ^CSF cat’f-^atl ajt’Tf'Stta 
aftc«r •(tntisii cal’® ’ttca i *it5?[ « 

«fi^ c^ »ia catn-’^at‘3a ifNl 
3tt^-nv?f« c>tI 31 a atal ’jJitJ? 

Vafin'S fcf ^tc¥ I =rt!f1 

n«c*ra cat»f-'s^at^ W « 

^5»Tt:a a*iC5ra ^o’l^'stca 

«rCTltn ^ac'® aca, ntcs cat^r- 

«?latla cBta '«c«ra ^ta« ajtn^ 

at'® *ftca I 

faatt-ra an*(tca ^fa^c® »Ta 
aja^tl «iaw ®at® a:a ai»i 'qrtl aai 
afa I ®^a ft*rfiT«i ac»»ra^ ta, 

aflaiacaa catn-sTta^i^ «fcatn a^ca 
aars^a ajtntia n^^i-f^i^'-Tl B»!fa I 

catsf cata n^cara cam-'s^lat^ 

at^atca «r«t»t ®ai fc*? i ^Tt^aaarain, 
a^tnt^ wa c*lt^ta fsa ‘if fai-ta aacaa 
eaten ^a i fan® atn ata^ 
catn-8?tatn ’TSicn 4tata ^ai 
fc®r I ®t»it^ nti, ■^tata»fn 'Sf-ffaa 
«tataa aacna s^lafa ^f^ca caeat 

«^ca nti^ I 

«^caa ajnftta ni spca catn- 
«^1atn« «tcatcna atai ^^-n®n aacaa 
^caacatni h'^. atf^a ^i^atcsa 
ara‘i-‘55t«tscna >aaF 4ftcaa atalnif at^tta 
I atfta f®a '»p®Titcaa aar faea 

♦tatfan^a «rca-i 4ca i ®tana 


«rtct» aatts cn^ n^a at^n ® liW 
n\rn fnatn ¥ea cna i 

^cna ¥ai cn, atatnr^ atfi f¥i 
¥[ta > 'S(¥[n cant® nt^al nta ni f 
cjpffasTa ¥fna 1 ^J'^f® <ii»it¥ta cnsl 
ati>a c¥ti{ aaf^a cn^ i ^^aan¥ta1ai 
¥¥ *(¥a atfat¥ ata ®ttna §na 

C¥taft‘^a ®tn fafaaa ¥ta 
¥ta ^taa car^ fatatf i aaiil atff 
w ntfta nc¥ caVa 
fi|9!5i alScata I <•9 ca f®n atacf, 
cnnfii f#i '8ita afwi ca:ara fn I 
aiaati n^nna ^itatfaatn Cten ^aana 
¥ar® cani ata t ®tana «aa n^n «rcatn 
9j ntfVa a,^atr|a wni 

^¥:na ^aa ^f ¥ta¥i& ^r^atewr 
aataa «rf®atn «ffaata nf®c® Bnci t 
«ff5 n«tc^ enntta 20 c^riS at%¥ fa^nn 
¥ta cn«ai 1 

’3^¥a®fnt¥ faa^ara ¥ca atf^ nawa 
naif* -a® ^tati? cn, ^ata cnt¥ 1 , 
^nca cnt¥i nraintf ^^-n®n 

aacaa ajtntta 4? naif® ajtn*®rta ¥tc^ 
ntntcai atit? 1 ffi cni¥i-at¥c^a wataa 
'»rtt^ 4fcnta c^'tnn® ^a»iaa 

¥al at^se I 

®^a fanfn^ nsn «'cna ¥[ta® 
<iif^ aafsaa c^^nc^a ¥ni ®fataci|a I cn^l 
attni tfarewa «jcfftt»a enf^ca cnf¥:-at¥?c¥ 
¥ai I «4it caHn na:n nacnal 

«fan 'Oftn? cant fncaca t ¥ta ajaufa 
^Saf®« Ra faa «?ca¥ ntfa* acata* 1 
an, 'Srntnf® 4a^ saca cnt¥i «r'ff* 
atainrf ^’t^tfiira taft'^a cnr¥t«fn fas^ 
faif en^cnt¥ «aa^i Rena nni fn;^® 
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1975 ] f^55t3? 62^11 

▼CS I ifc*! 


» c^T-iJ c^taf ^?5fft^5 c*ffftal« 
t^fifc? ^ftcif I C»T »}r^ csf^. ^3 ^*1 
fit 

Psft Wt«« C^, Sflv 

4^ ^flf ^r?(T snt^il-fot^ 

‘«'5I5 '^irnfs Sit'S ^cflcf c^, '«itsf^tsi^t? 
S’Tf^^l-l^sit^tsi ii^ *T^ «ir* Jif%g srtf fs^ 
«rt»it*f1 ^Fiir'i 

'•’T^ ntcff^ I 

^ntn *isf 

c’ftsi^Hin c*rt^tc^ =^icvf ?f:9 
#fC¥ C’lCS ^91 I 
¥l^-n^¥ c^Wcsifl ¥vit^ 

c^1 NuSf*! ¥a1 I ^'<*1 «ll!t 

^tsil C¥t5t^ ♦f'«(^l »f^C&:K 

? ^t?l C¥T5tn«<l <1 «lt*lsl1 ^<W 

¥«^ f 


4^ «r*ii:w 

’«ir«j)'® '^ftn ¥t? ^'Cfficfsi c^, «it»itc*r« 
»15int5 «t?*l ¥51 

f^?:<f91 ^•rti?«*i f«rc« r®f^ ^i*ii¥*i 

c^, t:’ifc¥ ti9t« cnt^tfl 

'■iH ^3 ^if?i ^cg '»tJi-ftsi ntai f<[C96^l 
¥r9 c^'^rtw '^tc^, cn^t f^cncc^ 

«rc^tn, €rcsit«=? ^i 

«lf¥9l—*19 '0{i;’^9 ¥Jr* 

I 

4¥rjfsi I 

¥r»ltC¥fl ScWt'S) 

¥« 5icsii:¥=^ C’t, >!l¥ 

mS^CJia oil ^C¥9 C¥tH 
¥C< 511 1 CW >l^¥lt5 ¥t¥t<- 

«»¥tcij« t *1*1^1 ’l*!t¥fC51 

f^il fsfsi^ «it*ltCW9 ^af® I 


'sta^ f^55ts( 62^?{ «ifin:^»fq 

r?t5i 


1963 ntwa n¥ ‘®¥ ^J5r«rti:=r 1975 
Jitt*! ¥t¥ata\ «r¥5i »i?ttc¥ 

5¥w f9®t5i f^c^c^a 

¥i1^¥ ^fa:a*rc5i¥ ¥[t»i¥ <znfk^ i 
f¥»l fawfsi ¥^c«trc»Ta 62®*i alfa¥ 'sif«9-t«i i 
¥t=ri ¥tai:‘l »aiatwi «if<fca^-tiil5 fm '©¥¥■ 
I fSnBfil ¥^CW¥ 62 a^iaa 

lf«ftt»r <r¥*i 'ii¥¥5i RPii ¥f¥*ii- 
\n »r^tnf%a[ nt? ttific^si i 
afti f¥t^c-t '¥t¥#tf«¥ 


*{f¥«ii wen ?ct¥ I «tnit'® 

anti^-f9®f=?t ^f'lrtfnwi ec^rntaita 

^•1 sfwtnf® ¥¥^ti ¥^c«lcn¥ '^attan 
^if^eanaile fatn? si^f¥i ¥t^ wiflfwn i 
c^nai ¥t5iati1 n¥tcsi fatft fan- 
f9®t*icaa 4ttfc*! fa«tw w^c^cna 
62wJi «ifacanwfl ^entail wa i aw at¥ 
ifrfl U^u ¥^c<arcnaatfi¥«T‘^canMentn¥ta 
¥« -aitnrwi f¥i<«i^ nwa^ «rn¥ c¥n«5 
S’?# «rt«ca \«i «rfatan!T t < »¥¥ 
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«IW « fk9\^ [ 2S^^ 2? 


1 *ri « 

c*r-f-f=!c?wa f^r-ife *i«rnw 

I 625«i ^fifc^-trsi^ rj?t^-r«F 
c’vti! c:v|sf ft9f Jii c»i^ *is?:n, fw ^i 

C¥tR '£f=^5ff^ I 

SfS’T '5ltCi»!{f^« m9 C^ 

^tfis =rT5j^i ^1 ffii fsrist®^ 

I 


^c^Nsi-«rsitc«?[ '»r3i*<Nl 
'Bitfl. Pr. c^rf'f^'rt-ra 

Pifii f^5it5?1 « 

31«*ltf!F ^tfXt*tV v«>j. 4*r. ’TS’ftU 

f5[m"t^r f^r®« ’1^^1 c«if5i5 

*tt^ f I 



f^afsi ^firw^csr 

^t^*i *11^ ; ®t^fTC¥ ’jit * 


ftc?*r c«jr^ 20 sfsj f^wt^ 
'5t?ic®9 "atari c«tr¥ «trt 

c’lt^wt’J arwftcai’J I 'Strws 
%«j5j 4n. 'fl’f. cttt»r^; 

‘JI’J. «ltt»tS f^t»r» ®^« •aJH. f*J«ft?J’T 


cKf tciJt®tf^at9 astPrat"® "ittsi; 

<5^ ®[jfjtrn"?i () c^'J’Ti 

®ii?[ cf.fk^ aji^rt} ^tc^ritfl ®rifjtn^ 
. *it^l 1 latW5 ®>a nt^ ^tfafaJl^t; 
artntPJU '■WTH¥ I5. »*rtaillf%fti 




I9lr5 62«»l «<to»t!( BI 


iti cwitftr*! 

^•rjt*r% ; *rtf#5T 

c>rtto^ «tf^t«[ 
^lt#tt®f*iPllt!? vSHT. »*▼. iHV. 

-suffsTsIt 

nt^ I ^cwt«r^ ^^c*n 
^nvBfsr ■'8^1 

^Z9ifi(—1975 >Tt»J 

f^ntw I »ifw^ 

^#ii?’«s!<iTt« *iff»ii f^mt^ i' nt«l 

?r« ! 

wr»i«i w»i I >Tt^ 

f^¥« wi I cTt-ffl 

c»t»i ’^tf, siibI ^r’® 

f ■ 

^»i^t®i ^‘*ri 

«t«r<iii ^c« ^sft- 

^sr- 

snw ^^Ktf tir Ftt^s «ft» 

wN»tt »!^^tc5^ %^vs ft 

^tN»‘ ' fftl-Ntf ’*1^ I 

fNit?lir ^z^^ c’l^&i 

%W« ®rf, <sii ^tii ff 

*iiWi'if»rt«itsr c>?i ’ttw^r^ait t 

^ nvhfs 

«#<!fvti'^ *i« '^twm 

l^iiitl:'-; Witt»W ■' 

' ' • 5 


•sritwfl ^<(1 ^c^’T ¥ct 
ai¥ mzw 

I 

.A^f^ir «r5fii® ft!% ft»j »T®t*ff^ 
ntf f^f^ f®far 

nc^mt* c’f® f^^ci ®cfl ttr®si i 

' f^pf ^*1 >r»t*ff« ^ctrrfpffi 
'®t« ^Tf^3F*( I 

'« «f|%r«®ffl 

fj|CW« 9fC<’I*ftS ^T*T 

T^^ I »«iTTtt 3}*!I« 

f^pif® ff «tc^ ^1 ?5 nt% 

%*nil WT f«fCf f®fir #ts 

cfc^a, s^tcf 

I Bt«S nftfUfli 

^t«f I '« «(^f%if^«ti 

etn^n f^¥ c'tr® wgi 

mni c*iV#j <rt5?g*Tti «rr^¥ vt® '•rtnii 
¥wf«i I fti Hcwtfl cm^ 'nvi 

oregi i c^t^ng »it«tti*i sjl?? 

=[[51®^ Btftifl «rf«-g3j* gt*iit», 

gr®*ii«tf. *i^t« ®<n^'«fC5ri^«t»T 
9?ti WT^f f?c® cict «iisitc‘r« 
^tsr« Ihigg ftg i 

«i| «rw fgwr^iwi «tf Ht®* 

«(CTtii^i®l ^i!< ®ri 

flwtwi mv cfwwcicff fSrwm « 
«Ji;^%fgfti >n«iR 



f^wtsr 

hatf^v «iif»3i f^wtJf 

c«it¥i«»f z^isi, t^afsi >T^4^"tfiii, ftr^- 
▼»C*I c^ai 

w'f 5?*, <ift*it«i*c»i'e 

i?c^ 1 ^}t*itcf 

f^atsj ’•^c^rn <«^js 'if^fi isfff*! 

ntc? 5»t»i f^far ^f^^^ ¥«=( i 

¥st1 ^£8{<r »P« ^«fjtfHvl 
5£T>t*ft«atw ^iHfCT« 

fiffi'sttri «ipi c"i^ "sci^r f-i’P'l 

c*tnr <ffr^J »Tt«(t«c*t?r «fti*il, 

f»rr?t "©iFf c^'s^l ff 
d^ll. i»d*rita friv ^w^l^ cir«it 
fi^ii f?»rtd 

atfij »rw *1? I 

5fc^>(it« f*rcv «rt«t^ 
^d ^tC¥ ’T'iJ, cw^ 

a^¥tii vat* nfidST 3^1 d, 

’fra3i*rfi w^ ^fif« nc^fjrni i 

fewt »« ^wsr—ut^itc?* 

cwi-r f^')rf*«t»,d 9rd^*»wc« c^ n< >wt*9 
¥it f?!, «1 ««*n5»ii mntcsr 

'c arc<f 

nfwti <?«il <fi I c»!^ 

^srtu ^t*itd? 

«fdr d ’HI f 1, m nmj i 

wv*! crReai f*rvtW« wrw 

«rc«fi 3rcn <ttft 

^wRtc^i f^¥ f^tm w5 m 
^tm mtnxw c^m 'e 
tfdB fd 1 


[ 28«n 2f 

flf4 ^C«isr—f^f^9t»!f C^t¥«rf»W 
3if dfiiti » 

^tc?i '•▼I® 

»r*W! I »WVfW 

aft^rttSfI 

flfW lR«t^ *11| 

«i<fjtf*f^ 5ctt*rt«(rtf c’FtC'sa *rcf 

•15 01^ n*id ^tstt«r« t^wtftil 
*rtfc«!T5 T C5 

•rr«*iM 5«<f^wt3T'« irtmn 

«fr» 5^51 ^sf, «t9 «tf«3rtcsi d-t 
fdcw f <«5 *<51 

*ftfs. hratfsr^ «fd^.rt5 nt^*ir 
•tflcflfvc^ •rftiiH 5F51 
ar’i's • nrfdt ^wf5¥ «rf««i 

« w^«fcaww l 

3it¥»iT ¥t5*i-cw Wti 

#tff| ¥t5f ^53r, •t%t«15l 

5T5Trt I 

c«5W nc^niid ¥<n fedft ff« 
f®f^ I’lrt*- 

' 991 ^ W5?t3r 5jtif I 
wti* ^rtnv »fd5*ri fivtii writ 
«rtff^¥ »r*^ctw ntrt^ft fci 
«rff^ cw ^sitfctt «rgt >f«tts?i tdit 1 

•rftpid f^rt V* «f»nr 

5ltOTtFt1 ¥d ^Utf^¥l 5i:lt*ftiitt Wdtt— 

turn ^tttrm 
ttf^t tT< tw, tff t?dti f^cti 

3ita»^# PrviSt ^ fdrr*t|j» wf 
t1 Ml fW 'e Mtf 

jffif ntf^ 

« ¥Tfwir*ti Wf 



Cf1975 ] 

i f^*r« ^ 

4¥tl f«ft« I f^fsr ^ W 

^ n^^% s»i c^ 

’®t9 »i^J I •i'*i'^ 

vticm 

C2f«lt*if ^cn^r 'fcs 
f«f^ Sn>r^?t!i «?cf*r— 

'•t^ c^<i ^v, c^H\ «tt^9 

*>1^ 

c^^i ^t#j 

%8ffn^i M, c^^i c2?tc« 

c^i«r c«fci nn 

C^<!fl 5*f 

C«S[t®! C*fC*l "fllPl-" 

fkw ^,l^ ^Ri fH®s 

<71^ •’ 

fs^l f*f fl*^ C*' 

t[wn c«r%« «rr^fw« 'St# 

^^^% ttcifw I 

fawm ^'C«fcn# 

4ftcf 5 f*N #»f#cw 'St# 

#••1 ^cifi|»<i #1# c«i^ V 

f^c# '"itnc# r#ii# 

cif^l C^® «t# ®#{8 
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5t»l ^#1 nUVAfk ^*rft« %^ST I 
•#{5 w fi»:*fCWI ’T## 
f «it# ^£#1#^"^ f«r#i’tl *i#Tt(5 c®»f5 f^f«w 
>iNt# »T®f'ir«#i ^fc«r# f^#P ft* f<«# 
am #fc#ir r<f*i "^twt^qtsaF 
Vi I 

«t»t» #tc## #® 'il#t#'« f^fs# 'I'W# 

4#^ 

fifni r^OTf^ic?# #^it# 

▼at fC8ff»51 «rf^f^f<cf« ffsf 

atcaj «*?^tc^## ’^tcatWH ®#1 

V I c’l^ asntr® a ftwN 

»jjfCfa 4'r<-?ta« #itwt«ra ®ai I 

ca «r'-sTt"ri fan ^taai ^ata fa«\c® 
fawta a^t-srcaa 62«a «ifaxaica caWata 
aac® Picaf^atH, ®ta afcaa^rt ^ V fa I 
far-ia aFca a®t-f acafaa ai^sKai afaf®i 
•ifta^a aja'ai i «i «f#a faa cfeia cat® 
faf«a cftc^ca atafa nfaaaa m%\ faa, 
«jfatana satat^a arfa cat# faat afa- 
aaa nt«ai at# fa i aa fca artatca# 
fat-ia aca afa»»l tftftfaracaa cai ^^faata 
a'^c® acaff»ti ®ff5fafacaa Bf^araaw 
artanfa® an acafta aafBar® faca, ®ta 
fifvrl »raca atff# art's ^caiaa alt’tr 
atn 6l-« csftc^ fa I ^auaa #Rfa- 
caaca ai caiafa v ^cati, ®ta® a^if® 
f^rt fa«ft caca ff#c® ntfa fa—aiaai 
a®Tc»i ai®rt ''a^ata at# ai i 


62^sr aiftcarta^ 





*•« c^fs ^i; fi^:, 54/3 ’»fitft«1-12» 

1973 I wn 240 I \9tT 8 ^\w\ I 

'« «r«t^ wtcsiw’Jt'i 

»i'aa *lf« '• 

j[^^9isi|g €r^H I f?[»itr4 'e 

1>1 'ift9t« 

'«! ^«srcfi nfife^ 

^J I cnt nr«l I 

fiTf ? '•iRiftlls f^fWt^ 

SB’II f^«n ?^C'® ntW 

I 

cat^c'i 

'®t4t ¥«i i(ti I c’fwS^i c^C5i, 

^jt», w<5T«^ «itf, 

cai^r^'St’t « sTt*i5f?C»fa ?5i ?f*it»rt 

'9 t*! 9Ji^ 

sr^is «rt^-f^’Bt 1 44^9fi« 

« sfiifirt «T4tlf*ir^« I 

f^mm 9Ttc9t5J?tfl mw ^tc^tesii 9?ii 

fiftcf I Wt«t3Ft^ 

1^f f9i 

I 

Mk’hU i5s«i 't *iffl«t?1 

ff»ii8 ’iww^r f%5hr 

^T=»t5r 

<sr4^«fJi «fri irn^ttw n^tr® 

nt? I nfi^t^i utarf 

>« ^t^i ntti 


I !«ti (Nerve)'« C^tt^1“ 

?ri‘«f^ (Protoplasm) «t^ 

*jf«'5t4l 22 

f*f4 ^^*11 1280 CHC¥ 1340 ^^ 
*fii“nr«i4Fi i^t’i 

C?f ^tf*l9l 

9*41 9»ir5J I fsi9i> ft’l- 

if4v f5>itc? 9fac9 I "stPii*! ^9, 

'5t^?l9 ^'4 9t«:ta« 949499 

991:91 *1^9491 »r9C9 9jf«419 fifCB^I, *^4449 
9 ^r^'aff ffi! I f99 949f *1^9 *1^*19- 
94C9 94^911 9B949 Cft^l 

9^*1 =*11 

*9^ 91^1*1 ^49 '•’ffs ^911949 «19^ 
94^*11 *ir9^4949 I ^4}^ 

94^*11 *jf9^49l 95949 91*4^ 949491 9f9i:9 I 
9f9«491 99^? 9^°1ar94c99 9l«r 'a499f4C99 
93lf4f999 «499i«f99 *^r«94f94f ^91 « 

tUPf 9f994il I 

9f9CiC9 f9f^« 9*|t9 
C991 f9f^9l 95949 9^^9C9 *9’^f5 aplS 99“ 
99t9t9tC’9l *®t94 9^9 C9, 'Slfn 9^999 
C¥49 f9i:99 niif C3^%9 ^9C94% ' 99 I 

C999 *9f 9^4F9C99 <f1%'f999f 9594«f9 

^9 9lt« 9f991 ^W«f9 \U^ii 
949491 9tkf9 f99^'« ^t#9%91 

nf9^491 9rtft^ 94^915 Cf9994« 9l4fCf 
f4®rr9 C99Cf 9 ^9t94^ I W 9*I'9r *t3®f jSt 
m ff9i:« 9lC9 l «1[94i9'Sf4^-f9«t fllif 
-*499 '94^15 «t49i 9l9l 9ff5 '<^'^91 
S4^tf9« 9tc9 «49l f9*49C99 
94^1 « n4f9mf9f 9t?t99 
99499 94^ 9>f9£9 9f99l 9£9 ( 

=S«9T^49i9^»I 




'Q 


-1975 


g f^v >Tf^77 



1973 4fs}^ »irc^tf^([t?*ll ^5T^t*t’5[ti{ 

mc^itf^i^ii^-ii-'^^i r^79 »[tw *tfiisrcf d^ -‘^^w 260 ffcm- 

mvM mn 20,000 

I ^tcw I ^1?fi ’liw m: 



’ifw 5T« ; C?^ C1»€'® f^n\ f ^{T'Q’ 1 

c«i| «ii?p!^ fnK^.^ 

^cOTi ^<c*f<i ^515? c?r, fitl^ ^f? *it®t# 

^c^l, ^T?C«T C^f«f ??l I 

Umi^ ^t9T «tc<»?f ^fsFir i 

^fl5?:^i5 «tr«wt:5{ ■«if%«ft’f i '^tw 'a«t5sffc*rn 

«?SI ««t?f% 'e «tff«?i cm €C??f 



^twt^fiai—«ftft^^*jtif wtlWvtf 

^'jn c^mot I »rsnr ^1 CT **11? 

c^?rt m «rm^. «nn c«t&w^ m ^tau 

fh\m (Panthcra Ico, Linn) f^^TCim i C^ ^t% 

ciit^& <ir¥^ «rmi n^tm mim srt<^c% ^ 



86 ^ •• 1 21 

^11 ^-<il¥l?1 ’fHI Hill I (Fossil) 

^^•llt®» 2ft*»r HtHfl CHCf I 'fltHClF 

Hl«Sl HIT ITtCHl <W3T fH»[ I 

^inptH « «tfHTI5 Hftl « <H£?1 itH fl®I { ^^ItH CHC^ 

1>£»I Ht^l «rtf^^tt itHl HtC^f I 'HTI 

« CiajfSlftCHl HIT ffCl Cll lAHt «llHtW 

^Htfl »jt« IFCl I ff^Cl < 

«HCfl ^fl’® «tHt*l TO CH, HFtlC® ® TO I 

f»r?H mmru cici ««ic*it-it®tHf^ cHtHtciwit wtiTO 

cnfffHtc^ cHtWf wn« 

fiarttHi «?c® iifti I «T?, 

Cl^ m *ltw I 11 HVffHl H® HWl «K«n 

vflOT Htcil 1^« IHH R^lt itRlH H® I 'ill® '^WT RfHtCll C^tW 

*1^1 %« ItfiTl TO *fltwi It fsiRllH Rtf till '®rCHftl ItRll TO 

ICH Htf I® ’StRlI m » 

®tl^f Rltf »»TO 9 7 Iff 1 H® TO Htlf lOT wt*^1 CTO I «lta 

U3^ dj®l® "fttl^Cf It® CHTHtltl ®C® ®IW1 C^f^Htl^l Rll CHtHtfl 

5^11 If Hf, Hffl, ‘i^cm S[R*I «tf f® »flWl '<tTO Ht® I Ritm 

Ciwtf^l vil®5 '«T9TH detff®! I ^1 tijfiTt Cl^ It ®« 

5ji I umt Htiti*!®: Rffti ®if ® *XcHt?i9i hhi, hhh Hilff *t®i 

HtH lift CTO ^Hlt TO ClftTO TO CTOtH I CHT&t^,^ 

vUf^lRR^ HHHtCf« ^ TOl TO Rttf ®«.CTO TOHtCf 
RfftClf ^H1 ^tRfCl HCf I ltC®l Cl«t1 TO IH #tfHll Clftl I 

Sl^tlH Rltl^l ItH HI ^tlHlI ®tlC® <fllH 'HHtCHf fTO® WH 1^1 
CHH HI ®tl*n ft® CHCf I RtCfll ^tfl f Clfl^ flCH ?*l 

C4ll HtCf 'flit Kl ‘flf^l ’ftH HRi®! fC^ Hi I ®1ttfl Cl^l ®tH HHlrt HtHlH 
ClCf TO H3pfl CHtflRnl TO I W TOlfl TOl TO Ht«t 

^iH’ftf® HfW fl I RttlfH itlHl C^Cl f®f&t fH “tf^Ht*^ ffftl If 
fntff lt«l ftl® Htll Hi®, HHH ®tl1 iflf^ RtftCll fHflH Itffi TO I 

®tlHl Htlfllll CfHtllR ®tlC®l ®«.ft^H Itfl-wRltllll CHI® 
®^CHH fTO-fHftH 1 C® f ®llf*I Rtf f®l1 TOCf, ®tl fH^« flC®1 
®HHftl RcHH ItffI 11 f RTOl C’ftil, H**rtH, ^Htfl ® <tf®Hf® I HlHCf 
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IQ?*? 1 

¥C? fiPN^ m J?«ftlisr^ 

C¥t!! *13? ^1 fiRC^IT W*! fwc^sr | 

(13th seminar on Trypanosomiasis ’73) 
Cl, C?C5 *St^<1TtC5itWW’ STtCsj 

(Surra) C?ItC^< ^t*T ’fW l 

^•rr5t<?r «rt%c5ii ?r<f5[ c^t=i ^ ^mi vsut^ 

»iiiPtir 5C9 «rt*i i *itir*ri, «it?i« f%i 

c*fr^ I 

itwi y’lt^ c^fsj TO I »rtit«*f«: 

^t3i c^% m 1 (TOt 115 

I «itc^ f?cii ^55t ^) 1 3 w 

*spsi^t ItCIF I eiicfa 20 TO I 

TO«r^ nu c«i, viicw?i *ttTO «it>il ci*r ^ 1 

®T^ ^C?i ^\ I 1880 TO TOK ^fflStsri. fir^ %TO¥l '« 

TOtcsh «f^f« <2rt5l c*r<rt c^?®! 1890 m®! cnt^ 

<ftc® I f^wt^ fawi ^V9, 1959 »rrc9i'e i*t&TOit^ir 

WC*1 (500 m *its) 290® fk^ 1 Tn^ 'et WTO 170® 
wm ( 1968 ) '«^n ^tur® 

I «^i^® «w«t*c TO 

c^i*il TO«5i I nn c«ti ¥?wt^ «fci i»5i8t*(tiiti?i« uri^fe 


S®t*r>i’|f^ii(:f 



5i'^*ir5T «JOTsi iftf«iit?r i 

va» s(i ^t¥t^i, »rtifn^ nc’^ 3!i&^ m ftt? *ttf| 

'^Tn «ft^ »r«r.5r 9tc^^«tnr 
«Jt«PWfir ’5c«t u’ltfisi^wi «f^f« 

f»;>*rc^ c^T^ii sfcii 5wcf I 

5pHlfet?r, n] «>t«r 'sit^^l «f?if?, ^1 i^cgtf w 

?p:»i I »r^ti5i:?i c^ifJTsc 'siT^. f^. 

3701 .£1^ affiz^^ ffzw c»f<n a» c*t5?fn*i « ?pm«r 

CT ^t«r ^t^t'5i 'seft?r 15 ^f?i, dm 

«nt^ 8 c^ic’vraij i «?tc*r ft®T ^t«T' 

f^:^H m 6 i c®^ c^tR f®f5r»R ^c® 

sii I ^psi^^tir ’f^r’5 •ii^^ 

iw 3p® ’Tf®:® I ii^ C5(f5iw« ’ifr 

mm (?p%«r tsv 1828 »itw. 

c»ic<tcf «r«i?r >^ft i 

?c® !?c® ^t*iiii c’ttiff ^t^. ft. *ii^. 3701 

<U¥ ^ft®HfT 'Sl^ ?t«l ’ttl* CTf%^ I W 

^1# 80 3Ftil 'f1 12<^ »Jlft 2f& ftW ailft ^tflT— 

«r<t^ A. B. C. D ftc-f^I ^Z9 t <£J^ 

^t«!»» art^ *11*^ CTftlC5^?r ^IWT ftW ^t?l, 0^ caiftl^RIf cn C^ 

Btftc® c?«i[t 3?CB¥, c*i^ 5tft ^Tffutft flaf ^?r m 

^Cf ait5 I Vll^ CSlftfil 1901 »[tC«T ^Illft^ I 

®<(si ^1 cn®, ®tn^if ’It*** c^fts! *s:c® 

ft® *5itir cnwft ft. tiR. 029 *ft«p <Rftf5r i nt^i* csrft«t 

RWtff (Rfttm R«, R^tts^ flar ifw *9tt I 

•tt*** CTftitsj ♦tta^ i^tt ^mtw. c®ftvtirtf cRftfWf 

^HW fttf 5t»Hi vfl fm ^ c®ti? fmint^ ^ ftar i 5 t^ ^tt*f, m c«ft^ftft 
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csipfq «lt^ ql.—-W^*! m 

1^ f ^5tc^ I C5if5r5T ^ csf^fstfl c*rt^!i— 

I csf«^gtff C5if5icsi?i« «(ttf, CTO—R. 029 
c^t^r «f«tc5t ^ f% f5R:sN*f 

?[C5T, csft 5tc^?f sit^frcsi ^c?r i?c?r i csfl «i^ 

c<2rt3tsi c^rtTO «rc5i ^ TO*i 

C5l «rt*itc«fii ^t^i c=?tc^ 5il i ua^ v[r,m <Bijtc3T*)atfl, cspt^sr, 

'«rrr^'5t»r, ca't^i’t ^isr^ssj i c^ c^U ®W9 

CStt^tH Pt^C^ I ^ <1t«*» ^PtC’i ^t<l> Pc« I 

>1^^ C«JWs( Jptt'i ?C5 ^t?ftW *t?l I 

^t’f ^1?r—’Ft^P^tlf, C»<^1ffT 
I ^t*l» »IC*1J Pt!r 5t®Rl 

m, cmi r3Et<^rfl ^tc^ ^\ ^ w 

^cw cfcn c*ri i c^%,t»i «rc^»it^ i c^^t»T «rc»i’rt«c^ 

^t5[C^?r ^t*«it?r ^zw i c^si^ c?ci??l m » 

^sr-^twc^ pt*^l ^1 HC51 i[t^^t^ ?^^?r c*i^ 's^^j 

^c?f c?c^ c*fir, c^’af^ c»i<^t8T P^tTi '« pef^m^ 

>4^; »rsi^ c^T?i *rfr3j i tii^ «tt?r 800 »r^ 

^1^ <1^C^ -^tC^l I ^t?t C»J^15T 

«jc»i*itc?r ^c«i[ I c’!'^t®i 'Stc»i>it^ C'*ft’fltsii^ cwc^ 

Cant'S ^tc? f% m I '2fC»l»!tCl^ ^C5§ 2‘2 stt^capl- 

C’lC'f'Q ( 1 ^t^cipl C*IC^'Q=»10‘* CTC^ ) I C»f-^1«1 CWC’*! c^t^-e 

^TCf, C^W?l ^5T, CfC*t (?ril I 

^n 5ii <«rtc^, ^c’T ^ c«rt'Sit»it c^t^ c«c^ cjri i s6\w 
»l\^It-C?«5l ^ C‘*JC^ *tfl(7r^t»l 'Site*!, 

c^f^t^r c^ c«tt<srt«if& c^fij cJic^f, c^ c^ft-arr^r 

^ r^zmn I Pc«^*i c»t^ ?^T?i ^ ^1 

*11 ^c»11, ^1 f«%tc?l CfC^ CT51 aj*F PPc1» «rtf 400 

•ItCS I 

»ij^5f 5tp5W ^fsitCfH ^t«r TO*1^ CTT? ^Ts ^1 ^?fC« 

’51^ ’r^r9?( C5i^ t cn^ »i^i:f?c« 

0 



9() wt»»'«[ 28^^ 2f 

^»I1 imx 

’tti:?i »r^?:?c5 cepis i «t^ i 

‘3^at^ c^ts[ c^if*!5( ca f^i'S^.'Ta ^f« sp'®, ’®1 

^tra ^511 5ita 5111 we «it^. R 370 c^f5isf »Tacaca 
ap^ I nn c^f? ^aa^ta *^31^1 c?j^ c^, ^t^i'e 911 :^ c^^ta 
a^ai ^ea tmi ^ra Rstam a.’is® l ^it^caFl-c^ca^Q 1 
asH^^ta '5ft!? sitijcaa errata RcatR^ cataf f^:»fcaf ?it5wa '»it’*ta 
’Pca I 

^cst^^fifas asf^^^ta ca ^t2:a ^s55iRj^ c?r<i ?ac^t 

sfc^ <tt<:a ca, 'sit’TCa, aasf h^stf^^casa affc^r »ii?p^t 

asf^^^ta a^lw a^aca 1 ca^tit aa •, ^ta*i 

vRr'^&tcaa ca^, = 1^8 capfa ^ifaRR^^ R 'stca aptw 

!pac^ ^ca, ^1 Rtgl a^ata ^ta 1 ^aan ^c^taSRa^ apH^^ta 

c^tsf's ^a®5tfsfta5a ^faac^ aja?ta ?Jr® ^tca sfl, «fi>ia aiMUa 
hatRafC^a >it?laf a^ca js"’® R'^tcai Rc^ ’ttca 1 

§l7ak*f®fsfta 

* c*i‘^f?i, r««®t«i »t»i»» '351-9 


t^«f 


•ff^ 5r:^w*fW a^ <±raa f^Tatfa#i 
’I'® 4)1 casfatil atspt® f^«ta afiacaa 
'ac^jar 's^cjr' ^|5K ac ajw^jfaW 
4ft3 aia ^T[^tra^ at i «iaktca 
'.•t\:atft«T *rfla?-a'5taR ^aitfaai 
«r>i^ai R^fatarti 'at5t< a?? aaca 
11 c?a a^ajtaa 'scataata ata^ f 
«r?^kaa <rtac!? a^Tt® nfacaHa aiaa 
Rcata ^aitl aHsacaa aatat faa, aa^R 
aa ai fasf4 i urn *ta afaataa ai<- 
a5a «iart»i^ afaaaftR :ata 'aR- 


a«ta a^ii «ratca? ^laitna aHe^ca 

«itaafa ^tata 1 

i?«ot*fa atast 'tta a^ »ta 
aa?a if«a «ratfaca?a aci 'fawta. 
aatsf 'e a<’ a"at^ fa^a ’attat^ai ataa 1 
fawtcaa capcia artbtf a^^a ¥tai ajtatcfa 
«r®n“tl %< ai ?«ita ^ta*i fawaa fca 
Rfa a:aa: ‘^nl ca-rc^ «taatc>ia «aa^ 
cfcia cat? ariSci *rtcia fa, ^tcaa 

nw . cana ataiRa a itataRa 
aficaiia %t*fai api ffa aa^i a faa? 
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CW^ Itfl, 1973 3 

¥i1 w fi 5I1 I ¥t^tS «lt5» VI* 

«rr4¥t« «tfl f^^t*r »il's 

¥flj:<5 ntcfl I 

c^t-tff «r«taf5r, 

I' 

»i'5t*tf® ^«ijtfn¥i 5f|fnt*ijl!t 

fi?r« «r^'>‘ «t¥l 

¥W ; ‘•It*!?! •It*?! 

*ii*ftfii^ ¥?t« *ftf«, »(f<.f ^c?( 

«lf¥ a£t¥l f^c?*r*l r 

¥5:it*T t*{c? Wf’fi! ¥C?*! ¥»!jt*t¥ 
*rti«« I 
’rc^5J^5!t«r 

4h C¥3p?ti1 fet^tcn •rtc?i- 

»r^t? •I«{Jt*f¥ 3t!:^TW?t¥ C’tTt? 

»ic^jwsiN 

<f*ft? ¥t?!f I •J^K- 

h\Z^ C*j\«tff^]r ¥«3[ ¥»l¥t?5l f?'5tf??lt»ll?? 

¥?jtn¥ »ir»jar?t<f <<1?^ 

?^? »it»it?t*i ¥c?5( f?t5it? 

«ftsf%¥ 'St?*! 

^ «j«v^ »rc*«9fw 

»I{Tj#lCir *i^ 'fl't ?¥?« f?®*ts! 

f?«t5T «r?44t« •itnrt¥*r ¥?! i 

¥rt*f •r^lm 

C^aPltCt (1975) ¥tcn? 15 ^tf?<f 


f¥f¥H 

f?C¥»l 3^1 c^i:¥ St"® 8fel 

C^t»l1 r^*! I •?t¥?%I mm 

I mmv »i^«{ji «»t? 200-? 

I •fN’IW ¥CSC¥ — 

?w1? U^m *if«?if, 
c^fs’t? »rin^ U&u ?W, f?. t. 
¥E9i5r fiS'ff® €rt? 18{5 ’f'.’Si I «f?’4lti33 
^I'anr^ »ian ^itr? ¥Njl c»r«?i 

i ‘<l?tW »lt«ffC*i^ ’T*!® 

?jt<rji ¥?! V I 

c¥ar ¥c«^ 

mm »it«rtc=ii *!c?cst i «f?3Tt?t?tn? 

*iE?J C? ¥®fel f<®t? 

•lt« VU^, ®1 C*r^?t3 •(£*!¥- 

sit=! 'f!^’ c*rc«r 

¥fli c*i7it I ?? ft’fl «tf>«it? c'Tc^a it<fl- 

f^?f*[® >ijw4lt cfc^cw I 

'<t^ U^U 25c»t ’74 C^t¥ 

29c-t 74 

¥wf»«n i ^c?t?? ¥e?4 

^f9\¥t®1 ¥f*!® 

tfa I 

fufiicfe 51 ?i ¥t¥ ?a, 

f^?t¥»itn, (.m f?f8? 

f^nasIS? ‘"tN®’ I h®tf^¥ 

€1?'^ •lara nNl?*! 
><2® s?c?c^ I ¥f5 ®t«i 

J !''4*r441c® c»it¥>!^tn*t v 
¥*1’lNt«C‘1? mm ?C*li 
¥C? t ! 
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'^1^1 •Ifs^w cnf'« 
cf <rtwi f I 

citfem wtcitHf® 
f^Wt^ Ft«fl1 

C»ltST 29c-t f®C»!W ‘74 
l»ii 75 *1^^ I 

^c?j5r «initn^ *Si*rf«wf t% i 

ftwtWF fif^i 4?fi^ 

^UU «rw n’TCFii 

'•c«t*lt®*f, fq^ sFl^tf 
csfe'q^afNcv 

nfiil® >[fif fe*rt^{ Nwtf^^ 

^tcitfif’® <ff®tqtfn®tt® fif*w 
f^i c^fVciciE «t», m 

»rfl^tf, «rw *tti, 

«tf, fiq*! / 

'2r«r'f4^ t*r»iw '£rftf%® 

'fw *if«ftlS^q ■it'5 

OK* w»i 


>r«w «fr»n cnnct^— 

C»lV«^«t*Ht (ir?fec®r Cft^ C^t*? 

«PlSCSI’S ntw ff 5 ii, c*r 

-sfrtfl <4^1 

n?c^*f ’icsf ¥Mci5=» I 

•itJ^fST «l|«F 
'«qtC5^ ^»i at^ci i’ 

17 c?3P3t^’75 Tf^ta® «i?t^t"f caFisr 
«iti*ifa^t!r C8fitf«fawt5T »if*if«a »i^ta 
fawawc?? »rt*iw •itfa^ta 

»qa «Ttc»rF«?f^ 

at*<lN'ac*i ‘naa at'ttafa^ 

nattfa 'afea <car ntaai fncac^, ca«f^ 
^^aa-’^jSa 

atift*! I 

®^a *^ta>ra awa—«rwa 
a«ata caVaa'Sc»»a alntaf^a^ 
^icaa fFiiS «Tta« *ifa^fa aci ^k»»i i 
»a'»faa <jR?ta ailca «r® <«cij aftataa 
’T'^c# »rcaairt «fwa 9?;at9i 
^la ca'aai fcafi^i-aqata ^ta '*rat*l 
fac»itt I 



fn'23, «t«fi ?t®f^ It^, ¥fi!ft^1-6 


27c»f 74 

4tf44 Wifll ^f4C4-fC4 C4t^ 31 «f4 JfSJ 

%»i5n nfa«fc*r«n'sfnr«'i«i?l*ii 

^<>TfB4 ^9r5« 4? ®ftc<*rc4 
^nft® »r«T’tfc¥ ®tf^i:B ’ll 

1973-74 »rti:»!« ®c» Prf^4 

»r'*tc# 

t>lfn® 4tf4f *ftJ I 

«rtBcs 4:*=? c^, 5f« >ftc»! 

•ifi4c*r« 4tf44 «rf«li-fT4*r 

«;5{^c5f« ’j'sti n1^« '^tcntBT 

41W nfi4c?5 ftf^ir 
ar4T{tr«r* Wfti:»ltf5® 

C>I®C4^ C*lt^t^iS®tC4 1973-74 >ltc»m 
4tf4® R*TtC4 iflT 4?H fTC^ ntCfl I 

( ^1* f44«% ‘iSitil « ftwt4’ *rfai4tB 
’74 *1^41111 «f4tPf« I ) Cft®. 
f«f4 nffl«T« ¥tar-4<t « 

f4l9r4*l 41B 4^i5 f44B% 

«fTtsi 4«5| I 

Oil ‘Wt^ « 

« f^wt4f%n¥ ^¥ 4¥ti, 


«¥4i?, 5 30 ft; 

5TR¥1, ftwm 

4¥f»rtff, ntitnt? '« ¥tc«-¥*ii:4 

nfi5t*5S?1 C^l¥ ft«fST ’T^4f- 

"rt*it « ?tc¥-¥»?c*i c¥csrfl* ^c¥r<[*r, 
nciwK if® ¥n¥’ nffl¥c«rf 

nl^fl «f^f« ¥<«ftfl1 4<sn ¥C«I4 I 4t5t^ 

^TC^rafiftt^w ‘«tsr « 

ft®fwa’ ^!8 ftc-t^ ( ni^ « 

411^, 74) ft« ftiftr feca4 mK 

C^, C*TC'^^«-'¥C^t4« »IW1 
4¥Cfl5 ^ia« >r^¥jrt¥cn 

4¥tf%5 ?CfC¥ I fift ft¥r«TCfa 
c«l%a ftwfsr-nftsr? 4% * € ‘^(5-4¥tftr« 
‘c^s ftwfsi’ sTfij® nriJt»»fS* *jffl%i¥ 
ft¥tC4 ^-14 caj^ai wt« > ftjfc?! 4¥|6 
niift¥¥ ^Huir ¥^f ’I'eir® aft® ¥cac¥ I 

'BitwtBT afca nftaf *tft5tft® miwta 
¥^¥ a 4a’¥ 4f«C¥tf»f«1 

'¥tcftftf^ f®ft £>T^ >rac¥ ¥[twi* 

541 ¥c?r41 nftacfa nwtw ¥<atflta 4Wj 
ftsft ftc-i 4 ®tc 4 ns 4 c^t 4 fl ^rtn nc^m 
^ac^ni naftft^ ft^cn *if%*Ri¥f 
¥'?'¥ ft«it4 n^sffntnt « ¥tt^-¥nc4 
c¥nr« ^cntawa ftan fnn i nft- 

¥¥4i ¥tc^a 4t«4 ¥nt«ia 

¥^1^4 ¥¥tna nfm ntttnr 

¥ n^tntft'il ftc-r4¥tC4 ¥t44t ¥W4 I 



t! 4 ” ” Vitil 

ns 1973-74 ntWf R*Tt^“ 

(?rjt»it*T fnl?) *ffiiic»r3i 

cftff^rr^ c’rti sT^ti ^s- 

c*ifTc^ti «rtgf 

<FC«sf I 

^tc*lt5i<tl« ^<9 « ^W^'3- 

nil vi i 

^®:nfl cftitijv *iitnf nfiwi R«rtit 
nfif® ifps 'e w*itf?5 

1974-73 nfcni sf9 nfiicfi 
in-int*fn<i it innfe n^incii 'nst- 
citfwi W9 n^rtr cn-t nwi i S'!* iji- 
ifltimi ^nfn« n^rni n^nif^- 

3. nn^nsft niit 

1974-75 ’Item 8f» nfiicm 

« m’aiicTi 

Cl ni icntmn-nii nt«ii cnew, 
cnnfni ^tfnf 1 n^nfpi i^tni n«t5 enn 

ifcii I fii« ^tcntsiti ^nfmnftf« 

enti, ft, ^fnit^»itn 

icirjtntiJti, ^ntfni 

^^n-2t|*i 9isn I nvnfti ^9 ci 

nfif« li'f'f if- 
ic«f, mtns 

cnl6 n^fi »i«jncii «i9;it*rcm «r» 
^5n^tfn« ntii icntfe^ 

ni cnlB nfiif^i^ci 

Vf I *<1 'stfn^i nfiitTi ^¥1 

nfifii f^fii nen « 

ntitii niwn n^int ji^- 

n’*if«#ei fifrfe'i wn icn citfi¥ i 


yg fn'oitif (28iin i<, 21 nii}i 

nnfnyft »ifir% 

^p^rtn % 

n^tnfi—BittnttJtf 
niftit »i«tnf%—ft 

cm 

'^cntntntar 
ilwtciiarntn ¥t|ft 
^f^»rtnf iti citi 

^s^arntn ^citntijti 

5(|fntijt¥ 

¥1 

ifm—i§inf«H»i¥tf% citi 
C^TltlJI'—lari’® 15 
nicit^ IflfiWn 

I»t*i5ir5 cn 

% 

l'«ttr9C¥ti 
InciiBW 
%m«ar^¥i c?i 
Icmtfni ^5 

itn«n 
liticiariN ntn 
l?nt»i^*iti itnnn 
1*^1 ic*f;tntiJt¥ 
fii 

Icitcniritn 

lim 

citi 

f5l^f 

illcm5riit’«i ?,cntntnjt5 

4. 

nfmcfi* Uf^t 19^4 7. 
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*Ttw« f^»Tt^-*r5 

) ic*t nffl5ic>r« 

CTnt#i 'S9it^a«1 «rjt« 

C»t<. 5»t^ ST’^tfi’S 

9^ 2f^t^ »l^<l’Sir^?5:*l fl I 

5. «t5OTfW^5r«»#t 
'{fi^cwi fs^isj^rua ^5*itC5 

•lajfsifn 

w® jfw’wni f?»iti:^ nsu 

>j^»l*jff^a|!W I 

■§l«r^»ii«(if c^f? 

^afCJis»?t»t 
§ic«fC^arfa«rB c?a 

6. Mkn 

nfa^c?* '^9'®^ »i®T % •f^. 

5|j?a nt<fta *ff^a acta 

*ifaacira af^^stce^tc® aiH® 
«i1f^cw ac»!iT ca. «fc6lrt® '^®tca 
»rt«f® ata ar*! «ftatr?a »rai:*5a «rt®fa® 
^rftr<ta »aat® «tcatafa \ ‘wra ■« fawW’ 
nfa®i *ffaataa *r^ cac¥ ¥c*i¥t¥® 


9»!¥ ^cfij atfl-itii^caa 

« 

nfffi ¥al ai?^|a ac»i fsfa a»f¥H¥ 
«r¥H ¥caa / nfaataa '« 

«rt^sf a<iTsa ^afcata^iH aft A ♦tfaacwa 

»r«jncfa sffa^a 'lantOf'si ’T'^r^ 
facta «¥! ¥t:at*f ¥ra ac^a ca. ^tsta 
ar^jaratraa *atf®tata fawfas^ta’' a^r 
at^atfa^ aai^ aw nf%a acv* vaatatacta 
ac¥ tfaacwa >r^catnata?:aa ¥tc¥ 

¥f«¥*a areal ac'® aeai 

7. ®tar«l 

^facalcaa ac^ittaiti 

aattai ar'si^tcaf nfaataa erfs 

'licaa ¥C^ari '« »Tacatf»f^ta ¥C® atata 
wtna ¥caa i cac~ra a^ata ¥a¥ta fawt^r- 
ft¥i'« fawta «iBttaa ms itiaj|t¥ ¥tc¥a 
¥^a fifa ^tt^taai ¥caa aia*> 

ac¥a ca, ¥[t6t^ »rc¥Taratcaa if^aarta 
mta ^¥ faatea a«?ta fawra nfaacaa 
faf^a fl|®tca nt»(a ¥ai aitatwa 

m:a ¥€ar i f¥?a faaita tfaacaa >itarir¥ 
¥i(2<tBlfa a¥»i >tt«ja art^faf ’rfatar « 
»jacatfif^l ¥taai ¥ca 'tta '»taa eta 

¥taa I 


¥t; ¥r^irl 5c^tnr*fTt?i 
a'stnf^ 

afla tfaair 

¥r?cataaa'«t*}a t 

¥r: asTirtiifirtat <f1 

¥t; a^w (?rii 

Tf: wict®iitff 


¥^*rf5a 

aipla fawta *ifaa? 

^t: cwwsf^ m 
¥t: 


arat^ »i-^ta¥~Smit^H5ar 

ai^la ftwta tfiaom t:¥ Jlfaftriata »Sr5rt ¥|¥ fh-23, atal attf¥ iX ¥f 8 (ft®l -6 a^c® *»artH« 4 a: 
%tB«t 37/7 cafwfcfrral caa, ¥fSi¥t«l aifci ararttv ¥f» n%i \ 
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